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1023.1 ET SEQ.

NUMERQUS | NVESTI GATORS SUBSEQUENTLY COLLECTED SAMPLES OF THE CONTAM NATED GROUND WATER BENEATH THE LI PARI
LANDFI LL SITE. TTACHVENT A, LEACHATE CHARACTERI STI CS OF LI PARI LANDFI LL SAMPLES, SHOAS THE CONTAM NANTS AND
MAXI MUM CONCENTRATI ONS MEASURED | N SAMPLES OF GROUND WATER COLLECTED FROM W TH N THE LANDFI LL' S ENCAPSULATI ON
SYSTEM UP TO 1985. THE DATA PROVI DED I N THE ATTACHVENT WERE USED | N THE DEVELCPMENT OF THE ON-SI TE

FEASI BI LI TY STUDY (CDM 1985). TO DATE, A TOTAL OF 74 ORGAN C CONTAM NANTS AND 13 | NORGANI C CONTAM NANTS
HAVE BEEN FCUND | N THE GROUND WATER AND SO LS OF THE LANDFI LL.

H STORY OF OFF SI TE AREAS

THE OFF-SI TE AREAS HAVE BEEN THE SUBJECT COF | NVESTI GATI ONS BY THE ENVI RONVENTAL PROTECTI ON AGENCY ( EPA) AND
OTHERS. THESE STUDI ES HAVE DOCUMENTED SCURCES OF ENVI RONMVENTAL DEGRATI ON. A DI SCUSSI ON CF SUCH SOURCES | N
ADDI TI ON TO THE LI PARI LANDFI LL |'S PRESENTED BELON TH S SECTION IS THEN FOLLOAED BY A DETAI LED DI SCUSSI ON
(PHASE 111 OFF-SITE REMEDI AL | NVESTI GATI ON) OF THE | MPACTS OF THE LI PARI LANDFI LL ON GROUND WATER, SURFACE
WATER, SO LS, SEDI MENT AND AIRIN THE VI NI TY OF THE SI TE.

IN THE M D-1950S, PRI OR TO OPERATI ON OF THE LI PARI LANDFI LL, ALCYON LAKE BEGAN TO SHOW PHYSI CAL SI GNS OF AN
EXI STI NG PUBLI C HEALTH PROBLEM AND A DETERI CRATI NG Bl OTI C ENVI RONMENT.  THE GLQUCESTER COUNTY PLANNI NG
DEPARTMENT (GCPD, 1980) C TED FOUR PRI MARY REASONS FOR THE DETERI ORATI ON OF ALCYON LAKE DURING | TS EARLY

HI STCRY.

AN | NCREASI NG NUMBER OF SEPTI C TANK SYSTEMS WERE | NSTALLED WTH N THE LAKE S DRAI NAGE AREA

| NCREASED URBAN DEVELOPVENT AND ASSCCI ATED | NCREASES | N STORM WATER URBAN RUNCFF DI SCHARCGES | NTO ALCYON LAKE
AND TRI BUTARY STREAMS BY WAY OF DI RECT DRAI NAGE | NLETS.

MARG NALLY EFFECTI VE SEVERAGE COLLECTI ON AND TREATMENT FACI LI TIES IN THE BOROUGHS OF PI TVAN AND GLASSBCRO
I NCREASI NGLY CONTRI BUTED FECAL MATTER AND BACTERI A | NTO ALCYON LAKE.

SEDI MENTATI ON RESULTI NG FROM URBAN AND AGRI CULTURAL DEVELOPMENT ACTIVI TI ES SEALED THE NATURAL SPRINGS IN THE
BOTTOM OF THE LAKE DECREASI NG THE TURNOVER RATE OF FRESH WATER

STORM SEVER QUTFALLS THAT DI SCHARGE DI RECTLY | NTO ALCYON LAKE AND I TS TRI BUTARI ES HAVE CONTRI BUTED TO THE
OBSERVED DETERI CRATI ON OF THE LAKE. THE | NCORPCRATI ON OF THE BOROUGH OF PI TMAN S SEWAGE FLOW I NTO THE
GLOUCESTER COUNTY UTI LI TI ES AUTHORI TY (GCUA) WASTEWATER TREATMENT PLANT | N THE 1970S AND SUBSEQUENT
CONSTRUCTI ON OF THE GLQUCESTER COUNTY SAN TARY SEWER TRUNKLI NE EAST OF CHESTNUT BRANCH HAS HELPED TO
ALLEVI ATE POLLUTI ON FROM SEPTI C TANKS. HOWEVER, THE EXTENT OF THE PRESENT PROBLEM ATTRI BUTABLE TO THE
ABANDONED SEPTI C TANKS IS UNKNOAN. THE REMEDI AL | NVESTI GATI ON FI NDI NGS SUPPCORTED PREVI QUS FI NDI NGS

I NDI CATI NG THAT WATER QUALITY I N ALCYON LAKE HAS DETERI CRATED, | N PART, DUE TO BACTERI AL | NPUT. CURRENT
BACTERI AL CONCENTRATI ONS | N THE LAKE EXCEED WATER QUALI TY STANDARDS.

THE EXI STI NG BACTERI AL CONTAM NATI ON LED GLOUCESTER COUNTY TO CLOSE ALCYON LAKE TO SW MM NG | N 1958.

THE FI RST DOCUMENTED PO NT SCURCE OF POLLUTI ON TO ALCYON LAKE WAS DUE TO THE BOROUGH OF GLASSBORO SEWERAGE
TREATMENT PLANT. A SERIES OF MALFUNCTI ONS BETWEEN 1958 AND 1972 CAUSED THE DI SCHARGE CF RAW EFFLUENT THAT
FLONED DOMN CHESTNUT BRANCH AND | NTO ALCYON LAKE. THE GLOUCESTER COUNTY SEWERAGE AUTHORI TY ( NOW KNOMN AS THE
GLOUCESTER COUNTY UTI LI TIES AUTHORI TY) | NCORPCRATED THE GLASSBORO SYSTEM I N 1972 AND EFFECTI VELY ELI M NATED
THESE DI SCHARGES (GCPD, 1980). THE BOROUGH OF Pl TMAN SEVWERAGE SYSTEM LI FT STATI ON ALSO EXPERI ENCED

MECHANI CAL MALFUNCTI ONS AND STORM RELATED OVERLQADI NGS, CAUSI NG THE FACI LI TY TO ACTI VATE THE OVERFLOW

MECHANI SM AND DI SCHARGE RAW EFFLUENT DI RECTLY | NTO ALCYON LAKE. THESE PROBLEM5S WERE CORRECTED BY THE BOROUGH
OF PITMAN IN 1977, ALTHOUGH 50- YEAR STORM EVENTS HAVE OCCASI ONALLY RESULTED I N | NCI DENTAL OVERFLOW FROM THE
LI FT STATION (GCPD, 1980). FURTHER LAND DEVELOPMENT | N THE AREA BROUGHT ADDI TI ONAL SOURCES OF DEGRADATI ON

I'N 1980, GLOUCESTER COUNTY | DENTI FI ED THREE MAJOR SQURCES OF PCLLUTANTS CONTRI BUTI NG TO THE WATER QUALI TY
DETERI ORATI ON CF ALCYON LAKE: URBAN STORM WATER RUNCFF, AGRI CULTURAL RUNCFF, AND THE LI PARI LANDFILL. THE
COUNTY RECOGNI ZED THAT | NCREASED DEVELOPMENT | NCREASED THE PCOLLUTANT BURDEN OF STORM WATER RUNCFF.  STORM



WATER RUNCFF | S A SI GNI FI CANT SOURCE CF POLLUTANTS, | NCLUDING O L AND GREASE, HYDROCARBONS, TRACE HEAVY
METALS, AND M CRO ORGANI SMB. STORM WATER RUNCFF FROM SEVERAL HUNDRED ACRES OF THE BOROUGHS COF PI TMAN AND
GLASSBORO, | NCLUDI NG COLLEGETOAN SHOPPI NG PLAZA AND GLASSBORO STATE COLLEGE, CONTI NUES TO DI SCHARCGE DI RECTLY
I NTO ALCYON LAKE AND | TS TRI BUTARI ES THROUGH SEVERAL DRAI NAGE PI PES.

THE 1980 GLOUCESTER COUNTY REPORT ALSO SUGGESTS THAT ADVERSE WATER QUALITY | MPACTS ON ALCYON LAKE WERE
FURTHER CAUSED BY THE CONTI NUED DI SCHARGE OF AGRI CULTURAL RUNCFF FROM APPROXI MATELY 1, 000 ACRES OF ACTI VE
ACRI CULTURAL LAND TREATED W TH PESTI Cl DES HERBI Cl DES, AND FUNG CI DES. HOWEVER, SPECI FI C STUDI ES TO | DENTI FY
THE MASS LOADI NG OF SPECI FI C CONTAM NANTS HAVE NOT BEEN UNDERTAKEN. CONSEQUENTLY, THE OVERALL CONTRI BUTI ON
AND SI GNI FI CANCE OF THESE CONTAM NANTS CANNOT BE QUANTI FI ED.

H STORY CF | NVESTI GATI ONS

VARI QUS STATE, LCCAL, AND MUNI Cl PAL | NVESTI GATI ONS AND STUDI ES HAVE TAKEN PLACE OVER THE YEARS, SOMVE OF WH CH
HAVE PROVED VALUABLE | N PROVI DI NG BACKGROUND | NFORMATI ON. THE | NVESTI GATI ONS PERFCRMED PRI CR TO THE STUDI ES
TO DETERM NE THE EXTENT AND NATURE OF THE CONTAM NATION IN THE LI PARI LANDFI LL OFF-SI TE AREAS ARE SUMVARI ZED
IN TABLE 1, H STORY OF | NVESTI GATI ONS. A DETAI LED DI SCUSSI ON ON THESE | NVESTI GATIONS 1S G VEN IN THE

OFF-SI TE LI PARI LANDFI LL REMEDI AL | NVESTI GATI ON ( PHASE 1) REPORT (CDM 1987).

H STORY OF REMEDI AL ACTI ONS

REMEDI AL ACTI ONS HAVE TAKEN PLACE BOTH ON-SI TE AT THE LI PARI LANDFI LL, AS WELL AS OFF-SITE I N THE | MVEDI ATE
VIO N TY OF THE LANDFI LL. ON-SITE ACTI ONS | NVOLVED THE CONSTRUCTI ON OF THE CONTAI NMENT SYSTEM AS PREVI QUSLY
DESCRI BED. CFF- SI TE ACTI ONS HAVE | NCLUDED TEMPORARY MEASURES, SUCH AS FENCE | NSTALLATI ON AND POSTED SI GNS TO
RESTRI CT PUBLI C ACCESS TO THE MARSH AND ALCYON LAKE. A SUMVARY OF THE REMEDI AL HI STORY IS G VEN I N TABLE 2,
CHRONOLOG CAL SUMVARY CF DI SPCSAL AND REMEDI ATI ON HI STORY. A DI SCUSSI ON OF THE H STORY | S PRESENTED BELOW

PUBLI C ACCESS RESTRI CTED

PREVI QUS AND ONGO NG | NVESTI GATI ONS CONFI RVED THAT THERE WAS A POTENTI AL RI SK TO THE PUBLI C HEALTH AND

ENVI RONMVENT ASSCCI ATED W TH THE LI PARI LANDFI LL.  ACTI ON WAS TAKEN UNDER THE AUTHORI TY OF SECTI ON 104(C) OF
THE COVPREHENSI VE ENVI RONMENTAL RESPONSE, COVMPENSATI ON AND LI ABILITY ACT. I N JULY 1982, AN 8-FCOOT H GH,
CHAI N- LI NK- PLUS- BARBED- W RE FENCE WAS CONSTRUCTED ARCUND THE MAI N LANDFI LL SITE TO RESTRI CT PUBLI C ACCESS.
I'N AUGUST 1983, A SECOND CHAI N LI NK FENCE WAS | NSTALLED ALONG CHESTNUT BRANCH BETWEEN THE HOUSES ON HOMWARD
AVENUE AND THE AREA EAST OF CHESTNUT BRANCH TO RESTRI CT PUBLI C ACCESS TO THE MARSH AREA.

PHASE | REMEDI AL | NVESTI GATI ONS

R E. WRI GHT (1981) EVALUATED SEVERAL REMEDI AL ALTERNATI VES | NTENDED AS | NTERI M ACTI ON UNTI L A COVPREHENSI VE
LONG TERM SCLUTI ON COULD BE DEVELOPED. RADI AN CORPORATI ON (1982), AT THE REQUEST OF EPA REG ON ||, REVI EVED
THE ENVI RONMENTAL | MPACTS ASSCCI ATED W TH NI NE PROPOSED PHASE | REMEDI AL ACTI ON ALTERNATI VES FOR THE ON-SI TE
PORTI ON OF THE LI PARI LANDFI LL STUDY AREA. THE PREFERRED ALTERNATI VE CONSI STED OF A FULLY ENCOWPASSI NG

360- DEGREE SLURRY WALL W TH AN | MPERVI QUS CAP OVER A 16- ACRE AREA, W TH FI NAL TREATMENT OF THE CONTAM NATED
GROUND WATER W THI N THE ENCAPSULATI ON SYSTEM AT A PUBI CLY OANNED TREATMENT PLANT. EPA APPROVED THI S PREFERRED
ALTERNATI VE FOR THE ON-SI TE LI PARI LANDFILL I N A RECORD OF DECI SION (ROD), SIGNED ON AUGUST 3, 1982, AND
COMMENCED CONSTRUCTION IN THE FALL OF 1983. TH S REMEDI AL MEASURE, PRESENTLY REFERRED TO AS PHASE |, WAS
DESI GNED TO DM NI SH THE FLOW OF LEACHATE AND CONTAM NATED GROUND WATER FROM THE LANDFI LL. AN ESTI MATED
REDUCTI ON OF 95 PERCENT | N THE RATE OF GROUND WATER FLOW HAS BEEN ACH EVED AS A RESULT OF THE | NSTALLATI ON OF
THE CONTAI NVENT SYSTEM

PHASE Il ON SI TE REMEDI ATI ON

THE FI NAL DRAFT REMEDI AL | NVESTI GATI ON AND FEASIBILITY (RI/FS) FOR THE ON-SI TE LI PARI LANDFI LL BECAME THE
BASI S FOR THE SELECTI ON OF A PERVANENT REMEDI AL ALTERNATI VE AS DI SCUSSED | N THE EPA ROD, DATED SEPTEMBER 30,
1985. THE REMEDI AL ALTERNATI VE WH CH WAS SELECTED | S COVWWONLY REFERRED TO AS THE " BATCH FLUSHI NG'

ALTERNATI VE. THE EFFECTI VENESS OF THE ON-SI TE REMEDI AL ACTI ON TO BE | MPLEMENTED DI RECTLY AFFECTS THE

LONG TERM SUCCESS OF ANY REMEDI AL ACTI ON TAKEN I N THE OFF-SI TE AREAS. THE ON-SI TE ACTI ON | NVOLVES THE



I NSTALLATI ON OF EXTRACTI ON AND | NJECTI ON VELLS W THI N THE ENCAPSULATI ON SYSTEM TO DEWATER AND FLUSH

WATER- BORNE CONTAM NANTS FOR TREATMENT AT AN ON-SITE FACILITY. A FORVAL AGREEMENT TO DI SCHARGE TO THE GCUA
TREATMENT FACILITY FOR FI NAL TREATMENT | S UNDER NEGOTI ATION. A REMEDI AL DESI GN STUDY | S CURRENTLY BEI NG
PERFORMVED TO DETERM NE THE DESI GN PARAMETERS, PARTI CULARLY THOSE THAT WLL ALLOWN THE BATCH FLUSH NG EFFORT
TO BE COVWPLETED W THI N THE DESI RED Tl ME FRAME AND TO MEET GCUA PRETREATMENT STANDARDS. WHI LE THERE IS THE
POTENTI AL FOR CONTAM NANTS TO SEEP THROUGH THE SLURRY WALL DURI NG FLUSH NG THE SEPTEMBER 30, 1985 RCD
SPECI FI ED THAT TH S PROCBLEM WOULD BE M Tl GATED BY THE OFF- SI TE REMEDI AL ACTI ON (SUCH AS AN OFF- SI TE
COLLECTI ON SYSTEM DEVELOPED UNDER THE OFF-SI TE RI/FS AND THAT | MPLEMENTATI ON OF THE BATCH FLUSH NG
ALTERNATI VE WOULD NOT BEG N UNTI L SUCH AN OFF- SI TE COLLECTI ON SYSTEM WAS | N PLACE. THE REMEDI AL ACTI ONS
BEI NG SELECTED AT TH' S TI ME | NCLUDE AN CFF- S| TE COLLECTI ON SYSTEM AS | DENTI FI ED I N THE 1985 RCD.

PHASE Il OFF SI TE REMEDI AL | NVESTI GATI ON

I N ACCORDANCE W TH THE NATI ONAL O L AND HAZARDOUS SUBSTANCES PCLLUTI ON CONTI NGENCY PLAN (NCP), EPA CONDUCTED
A REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY STUDY FOR THE "COFF-SI TE' AREAS AFFECTED BY CONTAM NANT M GRATI ON
FROM THE LI PARI LANDFILL SITE. FlIELD WORK FOR THE R BEGAN | N FEBRUARY 1985 AND WAS COVPLETED | N FEBRUARY
1987. CONTAM NANTS FOUND I N THE GROUND WATER, SURFACE WATER, SO LS, LAKE AND STREAM SEDI MENTS, AND I N THE
AIR IN THE OFF-SI TE LI PARI AREAS ARE LI STED | N ATTACHVENT B, WH CH | NCLUDES DATA FROM THE SAMPLI NG PERFORVED
BY EPA'S FI ELD | NVESTI GATI ON TEAM (FI T) AND ENVI RONVENTAL RESPONSE TEAM ( ERT) .

THE OFF-SI TE R REPORT DOCUMENTS THE PRESENCE OF ORGANI C AND | NORGANI C CONTAM NANTS ATTRI BUTABLE TO THE
LI PARI LANDFI LL IN THE FOLLON NG OFF- SI TE AREAS:

GRCUND WATER I N THE CCOHANSEY AND KI RKWOCD AQUI FERS;

SO LS IN THE CHESTNUT BRANCH MARSH,

LEACHATE SEEPS | N THE CHESTNUT BRANCH MARSH;

AIRIN THE VI N TY THE CHESTNUT BRANCH MARSH ABOVE THE LEACHATE SEEPS AND | N NEARBY RESI DENTI AL AREAS;
SURFACE WATER AND SEDI MENTS OF CHESTNUT BRANCH STREAM

SURFACE WATER AND SEDI MENTS OF RABBI T RUN, AND

SURFACE WATER AND SEDI MENTS OF ALCYON LAKE.

CONTAM NATI ON ATTRI BUTABLE TO THE LI PARI LANDFILL IN THE OFF-SI TE AREAS IS DUE TO M GRATI ON THROUGH ALL
MEDI A: SO L, WATER AND AIR A TOTAL OF 63 OF THE 74 ORGANI C CONTAM NANTS, AND ALL 13 OF THE | NORGAN C
CONTAM NANTS DETECTED ON-SI TE HAVE BEEN DETECTED | N THE OFF-SI TE AREAS. DUE TO THE LARGE NUMBER OF

LI PARI - ASSOCI ATED CONTAM NANTS | N THE OFF-SI TE AREAS, 13 | NDI CATOR CHEM CALS WERE SELECTED FOR DETAI LED

REVI EW DURI NG THE REMEDI AL | NVESTI GATI ON TO EVALUATE CONTAM NANT M GRATI ON FROM THE LI PARI LANDFI LL. TABLE 3
COVPARES CONCENTRATI ONS OF THE | NDI CATOR CHEM CALS FOUND I N THE OFF-SI TE SO LS, SED MENTS AND SURFACE WATERS
I N AREAS | MPACTED BY CONTAM NANT M GRATI ON FROM THE SI TE, TO BACKGROUND AREAS NOT | MPACTED BY THE SITE. TH S
TABLE DEMONSTRATES THAT ELEVATED LEVELS OF | NDI CATOR CHEM CALS EXI ST I N THE SO LS OF CHESTNUT BRANCH MARSH,
THE SEDI MENTS AND SURFACE WATERS OF RABBI T RUN, CHESTNUT BRANCH STREAM AND ALCYON LAKE. | N ADDI Tl ON,

LI PARI - RELATED CONTAM NANTS | NCLUDI NG Bl S( 2- CHLOROCETHYL) ETHER, 1, 2- DI CHLOROETHANE, AND BENZENE HAVE BEEN
DETECTED DURI NG RESI DENTI AL AlR MONI TORI NG PERFORVED W TH EPA' S TRACE ATMOSPHERI C GAS ANALYZER ( TAGA) UNIT.

A LI STI NG OF REPRESENTATI VE LI PARI - RELATED CONTAM NANTS FOUND I N THE COHANSEY AND KI RKWOCD AQUI FERS, THE
LEACHATE SEEPS | N CHESTNUT BRANCH MARSH, AND | N THE AMBI ENT Al R ABOVE THE MARSH AND | N RESI DENTI AL AREAS

SI NCE THE CONSTRUCTI ON OF THE ON-SI TE CONTAI NVENT SYSTEM |S SHOM I N TABLE 4. ATTACHVENTS A AND B CONTAI N
MORE COVPLETE LI STINGS OF ON-SI TE AND OFF-SI TE SAMPLI NG RESULTS.  ATTACHVENT C PRESENTS A QUALI TATI VE
ANALYSI S OF THE PRESENCE CF LI PARI - RELATED CONTAM NANTS IN ALL CF THE ON-SI TE AND OFF- SI TE MEDI A

MORE RECENT SAMPLI NG UTI LI ZI NG LONER DETECTI ON LI M TS THAN WERE AVAI LABLE DURI NG THE R HAS SHOMN THE
PRESENCE OF BI' S (2- CHLORCETHYL) ETHER I N THE SEDI MENTS OF CHESTNUT BRANCH STREAM (41 TO 47 M LLI GRAMS PER
KILLI GRAM (UG KG ), AND I N THE SEDI MENTS COF ALCYON LAKE (42 TO 400 UG KG. TH S SAWMPLI NG WAS UNDERTAKEN BY



EPA' S ENVI RONMVENTAL RESPONSE TEAM ( EPA/ ERT), TO ADDRESS CONCERNS RAI SED BY THE U. S. DEPARTMENT OF THE
INTERIOR S FI SH AND W LDLI FE SERVI CE | NVOLVI NG THE PRESENCE OF LI PARI RELATED CONTAM NANTS | N AQUATI C

HABI TATS FOR WVHICH I T | S THE NATURAL RESOURCE TRUSTEE. THE CONCERNS WERE RELATED TO H GH DETECTION LIM TS
ASSCOCI ATED W TH SEDI MENT SAMPLI NG DURI NG THE OFF- STE R FI ELD ACTIVI TI ES, ESPECI ALLY W TH REGARD TO BCEE AND
MERCURY. I T IS NOTABLE THAT, DURI NG THE OFF-SITE R SAMPLI NG WHEN LOAER DETECTI ON LIM TS WERE ACH EVED
(RABBI T RUN SE-08), BCEE WAS DETECTED I N THE SEDI MENTS. THE DETECTI ON OF THE PRESENCE OF BCEE I N THE

SEDI MENTS OF ALCYON LAKE AND CHESTNUT BRANCH BY EPA/ ERT HAS PROVI DED NATURAL RESCURCE TRUSTEES W TH

ADDI TI ONAL | NFORNMATI ON TO ASSESS THE | MPACTS TO HABI TATS UNDER THEI R RESPONSI BI LI TY. | T HAS ALSO FURTHER
DEMONSTRATED THE PRESENCE OF LI PARI CONTAM NANTS | N THE OFF-SI TE ENVI RONVENT. A 21- DAY COMMENT PERI CD WAS
ANNOUNCED TO RECEI VE COMMENTS FROM | NTERESTED PARTI ES ON THE EPA/ ERT SAMPLI NG EFFORT. NO COMMENTS WERE
RECEI VED DURI NG THAT PERI OD, HOWEVER, COMMVENTS REGARDI NG THE SAMPLI NG PROCEDURES AND THE REASONS FCR THE
SAMPLI NG EVENT WERE RECElI VED THE FOLLOW NG WEEK. A REPLY WAS PROVI DED TO THESE COMVENTS.

THE COHANSEY AQUI FER TO THE EAST AND NORTHEAST CF THE LANDFILL IN THE CHESTNUT BRANCH MARSH |'S DI RECTLY I N
THE PATH OF LOCAL AND REG ONAL GROUND WATER FLOW I T IS LIKELY THAT THE PRESENCE OF CONTAM NANTS IN TH' S
AQUI FER | S LARGELY ATTRI BUTABLE TO SEEPAGE PRI OR TO CONSTRUCTI ON CF THE CONTAI NVENT SYSTEM A PORTI ON OF

TH S FORMATI ON I N THE MARSH WAS NOT ENCAPSULATED BECAUSE CF THE LIM TS OF SLURRY WALL CONSTRUCTI ON RELATI VE
TO LOCAL GEOLOGY, CGEOGRAPHY AND WATER CONDI TIONS.  AS A RESULT, A RESERVAO R OF CONTAM NANTS PERSI STS | N THE
GROUND WATER AND SO LS OF CHESTNUT BRANCH MARSH. THE LEACHATE SEEP AREAS SHOW SEASONAL VARI ATI ON

CORRESPONDI NG TO FLUCTUATI ONS | N THE WATER TABLE OF THE COHANSEY AQUI FER  THI S SEASONAL ACTIVITY LEADS TO

I NTERM TTENT PERI CDS OF LEACHATE FLOW I NTO CHESTNUT BRANCH STREAM  THE VARI ABI LI TY I N LEACHATE FLOW COUPLED
W TH VAR ATI ONS | N METECRCLOG CAL CONDI TI ONS ( TEMPERATURE, W ND, RAIN FALL, SOLAR RADI ATI ON, ATMOSPHERI C

I NVERSI ONS), AFFECT THE RATE OF HAZARDOUS ORGANI C Al R- BORNE EM SSI ONS FROM THE CHESTNUT BRANCH MARSH.  THE
AREA REFERED TO AS "ZONE 3" (FIGURE 3) | S CHARACTER ZED AS THE AREA OF H GHEST Al R-BORNE EM SSIONS.  ZONE 3
ALSO ENCOWPASSES THE PORTI ONS OF THE MARSH CONTAI NI NG THE MAJORI TY OF THE LEACHATE SEEPS. A COVPLETE LI STI NG
OF COVPOUNDS DETECTED IN THE SO LS OF CHESTNUT BRANCH MARSH, THE LEACHATE SEEPS, AND I N THE Al R ABOVE THE
SEEPS, 1S SHOM | N ATTACHVENT B.

THE KI RKWOOD AQUI FER UNDERLI ES THE KI RKWOOD CLAY, A CONFI NING UNI T THAT SEPARATES I T FROM THE SURFI CI AL
COHANSEY AQUI FER. THE KI RKWOCD |'S CHARACTERI ZED AS A LOW Yl ELD FORVATI ON CONTAI NI NG FI NE TO VERY FI NE DARK
GREY SILTY M CACEQUS SAND. THE CONTAM NATI ON THAT IS PRESENT I N THE KI RKWOOD MAY BE DUE TO | MPROPERLY SEALED
VELLS PLACED I N THE LANDFI LL DURI NG THE LATE 1970S THAT ACTED AS A CONDU T FOR CONTAM NANT M GRATI ON, CR FROM
VERTI CAL M GRATI ON FROM CONTAM NANTS PRESENT | N THE OVERLYI NG COHANSEY FORVATI ON THROUGH THE KI RKWOCD CLAY.
THE KI RKWOOD CLAY IS A CONTI NUCU FORVATI ON UNDER THE SI TE WHI CH RANGES | N THI CKNESS FROM 9 TO 16 FEET. IN
THE AREA OF THE CHESTNUT BRANCH MARSH ADJACENT TO THE SI TE, THE CHESTNUT BRANCH STREAM HAS ERCDED THE
COHANSEY SANDS AND THE UPPER PORTI ONS OF THE KI RKWOCD CLAY. ALLUVI AL MATERI AL DEPCSI TED BY THE STREAM I S
HYDRAULI CALLY CONNECTED W TH THE COHANSEY SANDS, AND THE KI RKWOOD SANDS.  THE KI RKWOOD CLAY THI NS CQUT BECAUSE
OF ERCSI ON ALONG THE SQUTH TO- NORTH MEANDER OF THE STREAM  NEAR THE CONFLUENCE CF RABBI T RUN AND CHESTNUT
BRANCH, THE KI RKWDOD CLAY APPEARS TO BE COWPLETELY ERCDED. GECLOA C PROFI LES OF THE LOCAL AREA ARE CONTAI NED
I N ATTACHVENT D.

#CPR
CONTAM NANTS PATHWAYS/ RI SKS

DUE TO LOCAL ENVI RONVENTAL CONDI TI ONS, | NCLUDI NG GEOGRAPHY, CGECQLOGY, HYDROLOGY AND METECRCLOGY, AND THE
RESULTS OF COFF-SI TE STUDI ES, EPA HAS CONCLUDED THAT SEVERAL CONTAM NANT M GRATI ON PATHWAYS EXI ST FROM THE
LI PARI LANDFILL TO VAR QUS OFF-SI TE AREAS.

THE DETECTI ON OF | NDI CATOR CHEM CALS | N THE SURFACE WATERS AND SEDI MENTS OF RABBI T RUN, CHESTNUT BRANCH
STREAM AND ALCYON LAKE | NDI CATES THAT OVERLAND TRANSPORT OF | NDI CATOR CHEM CALS FROM THE NMARSH HAS OCCURRED.
ERCSI ON ANDY OR LEACHI NG OF MARSH SO LS, FOLLONED BY SURFACE WATER TRANSPORT |S A LI KELY M GRATI ON PATH- WAY.
DI RECT FLOW CF CONTAM NATED SEEPACE FROM THE BANK ADJACENT TO THE LANDFI LL, FOLLOWED BY FLOW ACRCSS THE
GROUND SURFACE TO CHESTNUT BRANCH STREAM HAS BEEN CBSERVED. RAI NSTORVS AND FLOCDI NG COULD ACCELERATE BOTH
PROCESSES. CONTAM NANTS CAN ALSO LEACH VERTI CALLY AND REACH THE GROUND WATER.  ANALYSI S OF ORGANI C CHEM CAL
VOLATI LI ZATI ON FROM MARSH SO LS, LEACHATE SEEPS, AND AMBI ENT Al R DEMONSTRATES THAT Al R TRANSPCRT OF ORGANI C
CONTAM NANTS |'S ANOTHER CONTAM NANT M GRATI ON PATHWAY.



THE PRESENCE OF | NDI CATOR CHEM CALS | N THE DOANGRADI ENT GROUND WATER OF THE COHANSEY AND Kl RKWOOD AQUI FERS
| NDI CATES HORI ZONTAL M GRATI ON OF CONTAM NANTS | N THE GROUND WATER. THE PRESENCE OF A HYDRAULI C GRADI ENT
TOMRDS CHESTNUT BRANCH STREAM ON El THER SI DE OF THE STREAM | NDI CATES THAT THE POTENTI AL FOR CONTAM NANT
M GRATI ON BEYOND THE STREAM IS UNLI KELY. THE COHANSEY AND KI RKWOCD AQUI FERS BOTH DI SCHARGE | NTO CHESTNUT
BRANCH STREAM AND CAN TRANSPORT CONTAM NANTS | NTO THE STREAM

Rl SKS

AS DESCRIBED I N THE OFF-SITE Rl REPCRT, 13 | NDI CATOR CHEM CALS WERE SELECTED | N ACCORDANCE W TH THE SUPERFUND
PUBLI C HEALTH EVALUATI ON MANUAL ON THE BASI S OF TOXICI TY, PERSI STENCE, MOBI LI TY AND CONCENTRATI ON. THE LI ST
COF | NDI CATOR CHEM CALS | NCLUDE; BENZENE, Bl S(2- CHLORCETHYL) ETHER, 1, 2- DI CHLOROETHANE, ETHYLBENZENE,

4- METHYL- 2- PENTANONE, TOLUENE, XYLENES (TOTAL), ARSENI C, CHROM UM LEAD, MERCURY, N CKEL, AND ZI NC.

FOR Rl SK ASSESSMENT PURPCSES, | NDI VI DUAL CONTAM NANTS WERE SEPARATED | NTO TWD CATEGORIES OF CHEM CAL TOXIAI TY
DEPENDI NG ON WHETHER THEY CAUSE CARCI NOGENI C OR NON- CARCI NOGENI C EFFECTS. IN THE CASE OF CHEM CALS EXHI BI TI NG
CARCI NOGENI C EFFECTS EXPCSURES AND ASSCCI ATED RI SKS ARE EXPRESSED | N AN EXPONENTI AL NOMVENCLATURE; 1X10-4 (ONE
I'N TEN THOUSAND), 10X10-7 (ONE IN TEN M LLIQN) ETC. EPA HAS USED THE RANGE OF 1X10-4 TO 1X10-7 | N EVALUATI NG
RI SK ASSESSMENT DECI SIONS.  THE LEVEL OF 1X10-6, ONE IN A MLLION, HAS OFTEN BEEN USED BY REGULATCRY AGENCI ES
AS A BENCHVARK.

THE PUBLI C HEALTH EVALUATI ON (PHE) CHARACTERI ZED THE RI SK ASSCCI ATED W TH EXPOSURE TO CFF- SI TE LI PARI
LANDFI LL I NDI CATOR CHEM CALS. A SUMVARY OF THE EXPCSURE PATHWAYS AND ASSOCI ATED RISKS IS SHOMN | N TABLE 5.
A LI FETI ME EXCESS CANCER RI SK GREATER THAN 1X10-6 (ONE IN A M LLION) WAS CHARACTERI ZED FOR THE FOLLOW NG
EXPOSURE PATHWAYS;

DI RECT CONTACT WTH SO LS I N THE LEACHATE SEEP AREAS,
CONSUMPTI ON OF FI SH FROM ALCYON LAKE; AND
I NHALATI ON OF AMBI ENT Al R I N THE HOMRD AVENUE RESI DENTI AL AREA.

THE PHE CONCLUDED THAT LONG TERM EXPCSURE TO VCOLATI LE ORGANI C EM SSI ONS ORI G NATI NG | N THE CHESTNUT BRANCH
MARSH WOULD RESULT | N A POTENTI AL HUVAN HEALTH THREAT. | NCREASED LI FETI ME CANCER | NCI DENCES ASSCCI ATED W TH
EXPOSURE TO BCEE, BENZENE, AND 1, 2- DI CHLOROETHANE WERE QUANTI FI ED AND ARE PRESENTED | N TABLE 5. ALTHOUGH
THESE COVPOUNDS WERE DETECTED DURI NG RESI DENTI AL AIR MONI TORING WTH THE TAGA UNI T, THE AGENCY FOR TOXI C
SUBSTANCES AND DI SEASE REGQ STRY (ATSDR) EVALUATI ON OF THE TAGA DATA CONCLUDED THAT THE LEVELS DETECTED DO NOT
POSE A CURRENT HEALTH THREAT.

AS DESCRIBED I N THE RI REPCORT, CONTAM NANT M GRATI ON PERSI STS | N THE LEACHATE SEEPS THAT I N TURN M GRATE | NTO
THE CHESTNUT BRANCH MARSH, AS WELL AS | NTO THE Al R ABOVE THE MARSH AND NEARBY RESI DENTI AL AREAS, TO CHESTNUT
BRANCH STREAM AND TO DOANSTREAM RECEI VI NG WATERS | NCLUDI NG ALCYON LAKE. STUDI ES HAVE SHOM THAT THAT

Bl S(2- CHLORCETHYL) ETHER AND MERCURY ARE PRESENT I N THE TI SSUE OF FI SH FROM THE LAKE. THE LANDFI LL AND THE
MARSH AREAS ARE FENCED TO RESTRI CT ACCESS. ALCYON LAKE IS CLOSED TO FI SH NG SW MV NG BOATI NG AND OTHER
RECREATI ONAL ACTI VTI ES.  THE LAKE AND STREAMS ARE NOT USED AS SOURCES CF POTABLE WATER

THE PI TMAN MUNI Gl PAL WELLS, AS WELL AS 11 NON- POTABLE RESI DENTI AL WELLS, HAVE BEEN SAMPLED FOR PRICRITY
POLLUTANTS, AND MOST RECENTLY FOR TARGET COVPQUND LI ST (TCL) CONTAM NANTS. THE WATER SAMPLES HAVE
DEMONSTRATED THAT CONTAM NANTS FROM THE LI PARI LANDFI LL HAVE NOT M GRATED | NTO ANY LOCAL WELLS. THESE

I NDI NGS ARE CONSI STENT W TH LOCAL GEQLOG CAL AND HYDROGEOLOG CAL CONDI TI ONS WHI CH | NDI CATE THAT CONTAM NATI ON
IS LIMTED TO THE COHANSEY AND UPPER PORTI ONS OF THE KI RKWOOD AQUI FER. FUTHERMORE, THE KI RKWOCD AQUI FER
FLOAS UPWARDS | NTO THE CHESTNUT BRANCH STREAM IN THE VICINITY OF THE LI PARI LANDFI LL, WH LE THE CCOHANSEY
DRAI'NS DI RECTLY | NTO THE STREAM  THEREFCRE, GROUND WATER CONTAM NANT M GRATI ON | S | NTERCEPTED AT THE STREAM
TH' S FACTOR, COUPLED W TH THE DEPTH AND LOCATI ON OF THE RESI DENTI AL WELLS ( MOUNT LAUREL, APPROXI MATELY 150
FEET DEEP) AND THE PI TMAN MUNI Cl PAL VELLS ( POTOVAC- RARI TAN- MAGOTHY, APPROXI MATELY 550 FEET DEEP) AND THE
PRESENCE OF SEVERAL CONFI NI NG LAYERS MAKES THE PGSSI Bl LI TY OF THE | NTRCDUCTI ON OF LI PARI CONTAM NANTS TO

El THER WELL SYSTEM EXTREMELY REMOTE.



#EA
ENFORCEMENT ACTI VI Tl ES

ON SEPTEMBER 10, 1985, THE UNI TED STATES FI LED A COVPLAI NT I N THE DI STRICT COURT FOR THE DI STRICT OF NEW
JERSEY AGAI NST THE RCHM AND HAAS COVPANY, INC., MARVIN JONAS, INC., CBS RECORDS, INC., OMENS-ILLINOS, INC,
CENCO INC., ALMO INC., AND MANCR HEALTH CARE CORPCRATI ON PURSUANT TO SECTI ON 107(A) OF CERCLA, 42 U S.C.
}9607 (A), SEEKI NG RECOVERY OF COSTS | NCURRED AND TO BE | NCURRED | N REMEDI ATI NG THE LI PARI LANDFI LL, AS WELL
AS DECLARATORY RELI EF PURSUANT TO 2 U. S. C. }2201.

ON JANUARY 29, 1986, THE STATE OF NEW JERSEY FILED A COVPLAI NT I N I NTERVENTION IN THE SU T SEEKI NG TO RECOVER
STATE COSTS | NCURRED AND TO BE | NCURRED | N REMEDI ATI NG THE SI TE.

I N OCTOBER 1986, NEGOTI ATIONS FOR A PARTI AL SETTLEMENT COMMVENCED W TH THI RTEEN ADDI TI ONAL PARTI ES CONS|I DERED
TO BE DEM NIM S GENERATORS COF WASTE DI SPOSED AT THE LI PARI LANDFILL. TEN OF THE ORIG NAL THHRTEEN DE MNIM S
PARTI ES REMAI N AT THE CONCLUSI ON CF THE NEGOTI ATI ON PROCESS.

#CRA
COMMUNI TY RELATI ONS ACTI VI TI ES

NUMEROUS COVMUNI TY RELATI ONS ACTI VI TI ES HAVE BEEN ON- GO NG DURI NG THE COURSE OF THE OFF-SITE RI/FS FOR THE

LI PARI SITE. A DETAI LED 10- PAGE PROPOSED REMEDI AL ACTI ON PLAN ( PRAP) (ATTACHMVENT E) WAS DEVELOPED AND

DI STRI BUTED TO OVER 300 | NTERESTED CI TI ZENS AND POTENTI ALLY RESPONSI BLE PARTI ES. THE PRAP WAS DI STRI BUTED ON
MARCH 1, 1988 ALONG WTH A NOTI CE FOR A PUBLI C MEETI NG TO BE HELD ON MARCH 29, 1988. THE PUBLI C COMVENT

PERI OD EXTENDED AN ADDI TI ONAL 17 DAYS BEYOND THE PUBLI C MEETI NG TO APRIL 15, 1988. AT THE REQUEST CF THE
MAYOR OF THE BCROUGH OF PI TMAN, EPA HELD A PUBLI C | NFORVATI ON MEETI NG AT PI TMAN BOROUGH HALL ON MARCH 15,
1988. AS DI SCUSSED ON PAGE 9, A 21- DAY COMVENT PERI OD WAS HELD TO RECElI VE COMVENTS ON THE 1988 EPA/ ERT

OFF- SI TE SAMPLI NG PROGRAM  WH LE NO COMVENTS WERE RECEI VED DURI NG THAT PERI OD, LATER COMVENTS WERE RECEI VED
AND A REPLY WAS SENT.

THE COMMUNI TY HAS BEEN ACTI VELY | NVOLVED I N THE | SSUES RELATED TO THE LI PARI LANDFI LL SI TE FOR SEVERAL YEARS.
THE BOROUGH WAS THE RECI Pl ENT OF A TECHNI CAL ASSI STANCE GRANT (TAG | N JANUARY 1987 AND H RED A TECHNI CAL
CONSULTANT IN THE SUMVER OF 1987. THE TAG PROGRAM HAS FACI LI TATED COMMUNI CATI ONS BETWEEN EPA AND THE

COVMMUNI TY. CONCERNED C TI ZENS, LOCAL C Tl ZENS, ENVI RONVENTAL GROUPS AND ELECTED CFFI G ALS HAVE ALL EXPRESSED
THE SENTI MENT THAT THEY HAVE FELT I NVOLVED I N THE DECI SI ON MAKI NG PROCESS FCR COFF- SI TE REMVED ATI ONL

#SRRA
SCCPE AND ROLE OF REMEDI AL ACTI ONS

THE OVERALL REMEDI ATI ON OF THREATS TO PUBLI C HEALTH AND THE ENVI RONVENT PCSED BY THE LI PARI LANDFI LL HAS BEEN
UNDERTAKEN BY EPA I N A THREE- PHASED APPROACH. AS DI SCUSSED PREVI QUSLY, THE AUGUST 3, 1982 ROD (PHASE I)
SELECTED A 360 DEGREE SURRY WALL AND | MPERMVEABLE CAP TO RESTRI CT CONTAM NANT M GRATIO FROM THE SITE. TH' S
ACTI ON PROVI DED SUBSTANTI AL RELI EF FROM NOXI QUS VOLATI LE EM SSI ONS AND THE M GRATI ON OF CONTAM NANTS | NTO THE
MARSH AREA, NEARBY STREAMS AND ALCYON LAKE. THE SEPTEMBER 30, 1985 ROD (PHASE I1) ADDRESSED THE PERMANENT
REMOVAL OF CONTAM NANTS FROM W TH N THE CONTAI NVENT SYSTEM THROUGH BATCH- FLUSH NG AND ON-SI TE ~ TREATMENT OF
THE FLUSHWATER. | N ADDI TI ON, THAT ROD CALLED FCR THE COLLECTI ON OF LEACHATE QUTSI DE CF THE CONTAI NIVENT
SYSTEM

TH S ROD ADDRESSES PHASE 11, OR THOSE AREAS QUTSI DE OF THE CONTAI NVENT SYSTEM WHERE LI PAR - RELATED
CONTAM NANTS PERSI ST | N THE ENVI RONMENT. THE PRI NCl PAL THREATS ASSCOCI ATED W TH THESE CONTAM NANTS I N THE
OFF- SI TE AREAS | NCLUDE POTENTI AL HUVAN HEALTH THREATS FROM LONG TERM EXPOSURE TO CONTAM NANTS, AND

CONTAM NANTS THAT ARE PRESENT | N QUANTI TI ES THAT EXCEED ENVI RONMVENTAL STANDARDS AND GUI DELI NES. THESE ARE
I LLUSTRATED | N TABLE 5, RI SK ASSESSMENT AND I N TABLE 6, CHEM CAL SPECI FI C ARARS.

REMEDI AL ACTI ONS TO REMOVE PERSI STENT CONTAM NANTS FROM CHESTNUT BRANCH MARSH, RABBI T RUN, CHESTNUT BRANCH
STREAM AND ALCYON LAKE WLL ELI M NATE THESE THREATS. THE | NSTALLATI ON OF A COLLECI ON SYSTEM I N THE MARSH
QUTSI DE OF THE SLURRY WALL WL ENSURE THAT NO EXI STI NG CONTAM NANTS OR POTENTI AL FUTURE CONTAM NANT M GRATI ON
DURI NG ON- SI TE FLUSH NG | MPACTS THE OFF- SI TE AREAS.



SI M LARLY, THE ACTI VE PUVPI NG AND TREATMENT OF CONTAM NANTS FROM THE KI RKWDCD AQUI FER WL REMOVE EXI STI NG
CONTAM NANTS, AND ANY POTENTI AL FUTURE CONTAM NANTS. TH' S ACTION WLL RESTORE THE AQUI FER TO ENSURE THAT
ENVI RONMVENTAL STANDARDS ARE MET AT DI SCHARGE PO NTS OF THE KI RKWDCD GROUND WATER | N CHESTNUT BRANCH STREAM
AND ALCYON LAKE. ACTIONS Al MED AT THE COLLECTI ON OF CONTAM NATED GROUND WATER/ LEACHATE W LL MEET THE | NTENT
OF THE PHASE || ROD TO COORDI NATE OFF- SI TE REMEDI AL ACTI ONS W TH ON-SI TE REMEDI AL ACTI ONS, "ESPECI ALLY W TH
REGARD TO LEACHATE TREATMENT".

I N SUMVARY, THE REMEDI AL ACTI ONS SET FORTH IN TH S RECORD OF DECI SI ON REPRESENT THE THI RD PHASE CF A
COORDI NATED EFFORT TO REMOVE CONTAM NANTS FROM THE ENVI RONMVENT THAT ARE ASSCCI ATED W TH THE LI PARI LANDFI LL.

#DRA
DESCRI PTI ON OF REMEDI AL ALTERNATI VES

TH S SECTI ON DESCRI BES THE REMEDI AL ALTERNATI VES THAT WERE DEVELOPED, USI NG SU TABLE TECHNOLOG ES, TO MEET
THE OBJECTI VES OF THE NCP. THESE ALTERNATI VES WERE DEVELCPED BY SCREENI NG A W DE RANGE OF TECHNOLOG ES FCR
THEI R APPLI CABI LI TY TO SI TE SPECI FI C CONDI TI ONS | NCLUDI NG APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS
(ARARS) AND EVALUATI NG THEM FOR EFFECTI VENESS, | MPLEMENTABI LI TY, AND COST.

ARARS

SECTI ON 121(D) OF CERCLA, AS AMENDED BY SARA, REQUI RES THAT REMEDI AL ACTI ONS COWPLY W TH ALL APPLI CABLE CR
RELEVANT AND APPROPRI ATE FEDERAL AND STATE REQUI REMENTS FOR THE HAZARDQUS SUBSTANCES, POLLUTANTS, OR

CONTAM NANTS THAT ARE PRESENT AND ATTRI BUTABLE TO A SITE. | N GENERAL, ARARS ARE PROMULGATED TO ADDRESS

CHEM CAL CONTAM NANTS, SPECI FI C LOCATI ONS (SUCH AS A MARSH), OR ACTI ONS (SUCH AS THERMAL DESORPTI ON) .

CHEM CAL SPECI FI C ARARS CAN BE APPLIED TO THE R RESULTS BEFORE ANY REMEDI AL ALTERNATI VES ARE DEVELCPED,

WHI LE LOCATI ON AND ACTI ON SPECI FI C ARARS RELATE TO REMEDI AL ALTERNATI VES AND THEI R | MPLEMENTATI ON.  AS

DI SCUSSED IN THE OFF-SI TE Rl AND FS, NUMERQUS CHEM CAL, LOCATI ON, AND ACTI ON- SPECI FI C ARARS WERE EVALUATED
FOR THE OFF-SI TE AREAS. THE CONTAM NATED SO LS AND SEDI MENTS I N THE OFF- SI TE AREAS ARE | MPACTI NG THE QUALI TY
OF WATER I N CONTACT WTH THE SO LS OF CHESTNUT BRANCH MARSH, AND THE SEDI MENTS CF RABBI T RUN, CHESTNUT BRANCH
STREAM AND ALCYON LAKE. AS SUCH, CLEANUP OF THESE AREAS | S NECESSARY TO ACHI EVE WATER QUALI TY ARARS.

THE SAME RATI ONALE APPLI ES TO THE MARSH GROUND WATER COLLECTI ON SYSTEM  HOMNEVER, NO FEDERAL CR STATE ARARS
HAVE YET BEEN ESTABLI SHED FOR SO LS AND SEDI MENTS. AS SUCH, THE GUI DELI NES APPLI ED TO THE SO L AND SEDI MENTS
I NCLUDE THE FOLLOW NG

CLEANUP OBJECTI VES DEVELCPED BY THE NJDEP FOR SO LS UNDER THE ENVI RONVENTAL CLEANUP AND RESPONSI Bl LI TY
ACT (ECRA);

HEALTH OR RI SK BASED CRI TERI A; AND COVPARI SON TO BACKGROUND LEVELS.

THE MARSH SO LS, THE LEACHATE SEEP AREAS, AND THE SEDI MENTS OF ALCYON LAKE, RABBI T RUN AND CHESTNUT BRANCH
ALL CONTAI N CONTAM NANTS THAT ARE ALSO PRESENT | N THE SURFACE WATERS AT LEVELS I N VI OLATI ON OF FEDERAL AND
STATE WATER QUALI TY STANDARDS ANDY OR GUI DELI NES. THE REMOVAL AND TREATMENT OF THE SO LS AND SEDI MENTS,
COUPLED W TH THE HYDRAULI C | SOLATI ON OF THE LANDFILL VI A AN OFF- SI TE COLLECTI ON SYSTEM W LL ELI M NATE THE

SO L/ SEDI MENT/ SURFACE WATER | NTERFACE AS A CONTAM NANT PATHWAY. THE CAPTURE OF SEEPACE | N THE MARSH, COUPLED
W TH THE | NTERCEPTI ON OF CONTAM NATED GROUND WATER | N THE KI RKWOCD AQUI FER W LL ENSURE THAT CONTAM NANTS
PRESENT I N THESE AREAS WLL NOT M GRATE TO THE SURFACE WATERS OF CHESTNUT BRANCH AND TO DOWNSTREAM RECEI VI NG
WATERS.

INTHE VIO N TY OF THE LI PARI LANDFI LL, THE KI RKWOOD AQUI FER HAS BEEN CHARACTERI ZED AS DI SCHARG NG | NTO
CHESTNUT BRANCH STREAM FROM BOTH SIDES OF THE STREAM | T IS NOT UTI LI ZED AS A DRI NKI NG WATER SOURCE I N THE
LOCAL AREA, THEREFORE, AT A M N MUM REMEDI ATI ON OF THE AQUI FER WLL BE TO PROTECT SURFACE WATER QUALI TY. AS
SUCH, SURFACE WATER ARARS ( FEDERAL WATER QUALI TY CRI TERI A UNDER THE CLEAN WATER ACT, FRESH WATER 2- NON TROUT
UNDER N.J. SURFACE WATER STANDARDS) ARE APPROPRI ATE CLEANUP STANDARDS FCR THE KI RKWOCD.  TABLE 6 LI STS

CHEM CAL SPECI FI C ARARS UNDER THESE STATUTES FOR CONTAM NANTS DETECTED | N THE KI RKWOOD AQUI FER. A MORE
THOROUGH DI SCUSSI ON |'S CONTAI NED | N THE SECTI ON Tl TLED " SUMVARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES"'.



I N ADDI TI ON TO THE CHEM CAL- SPECI FI C ARARS, LQOCATI ON- SPECI FI C AND ACTI ON- SPECI FI C ARARS EXI ST FCR ACTI VI Tl ES
ASSCCI ATED W TH THE OFF- SI TE REMEDI AL ALTERNATI VES.

LOCATI ON- SPECI FI C ARARS ARE RESTRI CTI ONS PLACED ON THE CONCENTRATI ON CF HAZARDOUS SUBSTANCES SCLELY BECAUSE
THEY ARE | N PARTI CULAR LOCATI ONS. LOCATI ON- SPECI FI C ARARS THAT APPLY TO THE COFF-SI TE LI PARI AREAS | NCLUDE;
EXECUTI VE ORDER 11990 ON PROTECTI ON OF WETLANDS AND EXECUTI VE CRDER 11988 ON FLOCDPLAI N MANAGEMENT. EPA HAS
SOUGHT | NPUT FROM OTHER AGENCIES (E.G U.S. FISH AND WLDLIFE, U S. ARMY CORPS) | N DEVELCPI NG REVEDI AL
ALTERNATI VES AND RESTORATI ON ACTI VI TIES FOR THE OFF-SI TE AREAS. | NPUT FROM THESE AND OTHER ACGENCI ES WLL BE
I NCLUDED DURI NG REMEDI AL DESI GN TO ADDRESS THE SPECI FI C DETAI LS OF THE | NTEGRATI ON OF THE REQUI REMENTS CF
THESE EXECUTI VE ORDERS W TH RESPECT TO OFF- SI TE WETLANDS AND WATERWAYS.

THE FI SH AND W LDLI FE COORDI NATI ON ACT OF 1958 REQUI RES THAT AN EVALUATI ON AND WETLANDS ASSESSMENT BE
UNDERTAKEN FOR THE OFF- SI TE WETLANDS THAT W LL BE | MPACTED DURI NG REMEDI AL ACTI ONS.  OFF- SI TE STUDI ES HAVE
CHARACTERI ZED THE OFF- SI TE WETLANDS AREAS, ANY FUTHER EVALUATI ONS AND ASSESSMENTS THAT WLL ASSI ST IN THE
CLEANUP AND RESTORATI ON EFFORTS W LL BE | NCORPORATED | NTO THE REMED AL DESI G\

THE SI TE OF THE PLACEMENT OF TREATED MATERI AL, THE ALCYON RACETRACK, | S LOCATED IN THE BCROUGH OF PI TMAN.
THE DOANTOAN AREA OF PI TMAN HAS BEEN DESI GNATED AS AN HI STOCRIC DISTRICT. I N ADDI TION, BOTH THE CHESTNUT
BRANCH STREAM CORRI DER AND THE ABANDONED RACETRACK MAY BE CONSI DERED SENSI TI VE FOR THE PRESENCE OF CULTURAL
RESOURCES UNDER THE NATI ONAL H STCORI C PRESERVATI ON ACT. STUDI ES TO DATE HAVE NOT | NDI CATED THAT ANY OF THE
OFF- SI TE AREAS ARE CONSI DERED TO BE CULTURALLY SENSI TI VE AREAS, HONEVER, A STAGE | A SURVEY WLL BE PERFORVED
ON THESE AREAS DURI NG THE DESI GN PHASE TO FUTHER EVALUATE CULTURAL SENSI TI VI TY.

ACTI ON- SPECI FI C ARARS ARE USUALLY TECHNOLOGY- OR ACTI VI TY BASED REQUI REMENTS OR LI M TATI ONS ON ACTI ONS TAKEN
TO ADDRESS HAZARDOUS WASTES. THESE ACTI ONS ARE TRI GGERED BY PARTI CULAR REMEDI AL ACTI VI TI ES THAT ARE SELECTED
TO ACCOWPLI SH A REMEDY. SINCE THERE ARE SEVERAL ACTIONS TO BE TAKEN I N THE OFF- SI TE AREAS, A NUMBER OF

DI FFERENT REQUI REMENTS HAVE BEEN REVI EWVED. THE ACTI ON- SPECI FI C REQUI REMENTS DO NOT | N THEMBELVES DETERM NE
THE REMEDI AL ALTERNATI VE, RATHER THEY | NDI CATE HOW A SELECTED ALTERNATI VE MUST BE ACH EVED.

DURI NG THE DEVELOPMENT COF THE OFF- SI TE REMEDI AL DESI GN, ACTI ON SPECI FI C ARARS FOR DREDA NG THE STREAMS AND
LAKE THAT WLL BE EVALUATED | NCLUDE: SECTION 10 OF THE Rl VERS AND HARBCRS ACT AND U. S. ARMY CORPS CF

ENG NEERS REGULATI ONS.  ACTI ON- SPECI FI C REGULATI ONS REGARDI NG TREATMENT ACTI ONS THAT W LL BE UTI LI ZED DURI NG
REMEDI AL DESI GN | NCLUDE: RCRA REGULATI ONS REGARDI NG TEMPORARY WASTE Pl LES ( STAG NG AREAS DURI NG TREATMENT)
AND NEW JERSEY ADM NI STRATI VE CODE REGULATI ONS FOR AIR EM SSI ONS ( OFF- GASES FROM ROTARY KI LN DRYER) .

A COVPREHENSI VE LI ST OF CANDI DATE REMEDI AL TECHNOLOG ES WAS COWPI LED TO CHARACTERI ZE EACH TECHNOLOGY AND
DETERM NE | TS APPLI CABI LI TY TO THE OFF-SI TE LI PARI AREAS. THE REMEDI AL TECHNOLOGY SCREENI NG SUMVARY, WH CH
I'S I NCLUDED AS TABLE 7, PROVI DES BRI EF RATI ONALES AS TO WHY SOME OF THE TECHNOLOG ES SCREENED WERE | NCLUDED
FOR CR EXCLUDED FROM FURTHER CONSI DERATI ON.

THE TECHNOLOG ES THAT WERE RETAI NED AFTER THE PRELI M NARY SCREEN NG PROCESS WERE ASSEMBLED | N VAR QUS

COMBI NATI ONS TO FORM 19 GENERAL RESPONSE ACTI ONS FOR THE OFF- SI TE AREAS. THESE ACTI ONS FALL INTO 10 GROUPS:
NO ACTI ON, SO L COVERI NG EXCAVATI ON, DREDA NG ON-SI TE TREATMENT, ON-SI TE DI SPCSAL, OFF-SI TE DI SPOSAL,

OFF- SI TE COLLECTI ON SYSTEMS, AND GROUND WATER RECOVERY AND TREATMENT. IN ADDI TI ON, AN | NTERI M MEASURE TO
SUPPRESS VCOLATI LE EM SSI ONS ORI G NATI NG I N THE CHESTNUT BRANCH MARSH WAS DEVELCPED.

FROM THE 19 GENERAL RESPONSE ACTI ONS, THE COVWPONENTS OF 24 ALTERNATI VES AND S| X DI SPOSAL/ PLACEMENT OPTI ONS
WERE DEVELOPED AND ARE PRESENTED BELOWN | N ADDI TI ON, ALTERNATI VE- SPECI FI C VARI ATI ONS | NVOLVI NG ONE OR MORE
OF THE DI SPOSAL/ PLACEMENT OPTI ONS ANDY OR EXCAVATI ON OPTI ONS WERE DEVELCPED.

REMEDI AL ALTERNATI VES

THE DESCRI PTI ONS OF THE REMEDI AL ALTERNATI VES ARE GROUPED AND PRESENTED | N THE FOLLON NG MANNER:

CHESTNUT BRANCH MARSH COLLECTI ON SYSTEM  ALTERNATI VES 1-3

CHESTNUT BRANCH MARSH SO L REMEDI ATI ON: ALTERNATI VES 4-10



ALCYON LAKE REMEDI ATI ON: ALTERNATI VES 11-12

RABBI T RUN REMEDI ATI ON\: ALTERNATI VES 13- 14
KI RKWOOD AQUI FER COLLECTI ON SYSTEM ALTERNATI VES 15-16
CHESTNUT BRANCH STREAM REMVED! ATI ON: ALTERNATI VES 17-18

I NTERI M ACTI ON FOR CHESTNUT BRANCH MARSH: ALTERNATI VE 19
ALTERNATI VE 1: VELLPO NTS WEST CF THE SEEPAGE FACE

ALTERNATI VE 1 | NVOLVES THE | NSTALLATI ON OF A VEELLPO NT SYSTEM (60- 120 WELLS) | N CHESTNUT BRANCH MARSH BETWEEN
THE SEEPAGE FACE AND THE CONTAI NVENT SYSTEM  TH S WELLPAO NT NETWORK WOULD FUNCTI ON AS AN OFF- SI TE COLLECTI ON
SYSTEM TO CAPTURE ANY SEEPAGE RESULTI NG FROM THE ON-SI TE FLUSH NG ACTI ON.  THE COLLECTED SEEPAGE WOULD BE
TREATED AT THE ON-SI TE TREATMENT FACI LITY. TH' S OPTI ON WOULD REQUI RE EXTENSI VE MAI NTENANCE. FUTHERMORE, UP
TO 10 PERCENT OF THE LEACHATE MAY NOT BE CAPTURED BY THE WELLPQO NT SYSTEM  THE APPROXI MATE LOCATI ONS COF
ALTERNATI VES 1, 2, AND 3 ARE | LLUSTRATED I N FI GURE 4.

ALTERNATI VE 2A: DRAI NAGE DI TCH NEAR SEEPAGE FACE

ALTERNATI VE 2A | NVOLVES THE | NSTALLATI ON OF A FRENCH DRAI N NEAR THE BASE COF THE LEACHATE SEEPACGE FACE I N
CHESTNUT BRANCH MARSH TO COLLECT ANY SEEPAGE FROM THE ON-SI TE FLUSH NG ACTI ON.  THE DRAI N WOULD CAPTURE
ESSENTI ALLY ALL OF THE LEACHATE THAT MAY M GRATE THROUGH THE SLURRY WALL. TH S WOULD ENSURE THAT ANY FUTURE
CONTAM NANT M GRATI ON WOULD NOT AFFECT THE OFF- SI TE AREAS. AS W TH ALTERNATI VE 1, THE COLLECTED SEEPACGE WOULD
BE TREATED AT THE ON-SI TE TREATMENT FACI LI TY. EXCAVATED MARSH SO LS WOULD BE HANDLED EI THER AS A RCRA WASTE
OR TREATED TO REMOVE VOLATI LE ORGANI CS AND DI SPCSED OF AS A NON- HAZARDQUS MATER! AL.

ALTERNATI VE 2B: DRAI NAGE DI TCH NEAR SEEPAGE FACE W TH | MPERMEABLE COVER

ALTERNATI VE 2B | NVOLVES THE SAME TECHNCLOGY AND STEPS AS DCES ALTERNATI VE 2A. FUTHERMORE, TH S ALTERNATI VE
WOULD REQUI RE THE | NSTALLATI ON OF AN | MPERVEABLE CAP OVER THE DRAIN AND PORTI ONS CF THE SURRCUNDI NG MARSH.

TH S CAP WOULD REDUCE THE AMOUNT OF RAI N WATER | NFI LTRATI ON | NTO THE TRENCH AS WELL AS FURTHER REDUCE THE
PCSSI BI LI TY CF VOLATI LE EM SSI ONS FROM THE MARSH SO LS BETWEEN THE DRAIN AND THE SLURRY WALL. THE DI SPCSAL
OPTI ONS FOR EXCAVATED SO LS ARE THE SAME AS FOR ALTERNATI VE 2A. THE REDUCTI ON | N RAI NMATER | NFI LTRATI ON WOULD
REDUCE LONG TERM OPERATI ON AND MAI NTENANCE COSTS ASSOCI ATED W TH LEACHATE COLLECTI ON AND TREATMENT.

ALTERNATI VE 3: WELLPO NTS EAST OF THE SEEPAGE FACE

ALTERNATI VE 3 | NVOLVES THE | NSTALLATI ON OF A VELLPO NT SYSTEM | N CHESTNUT BRANCH MARSH BETWEEN THE SEEPACE
FACE AND CHESTNUT BRANCH TO COLLECT ANY SEEPAGE FROM THE ON-SI TE FLUSHI NG ACTI ON.  AS WTH ALTERNATI VES 1 AND
2, THE COLLECTED SEEPAGE WOULD BE TREATED AT THE ON-SI TE TREATMENT FACILITY. IT IS EXPECTED THAT TH S
ALTERNATI VE WLL RESULT I N LONER WATER LEVELS I N THE MARSH, RESULTING I N A REDUCTI ON I N THE AMOUNT OF

VOLATI LE EM SSI ONS ASSCCI ATED W TH THE LEACHATE SEEPS. THI S ALTERNATI VE | S BEST SUI TED FCR SELECTION WTH A
NO ACTI ON ALTERNATI VE FOR THE MARSH | TSELF SI NCE THE AREA BETWEEN THE WELLPQO NTS AND THE SLURRY WALL WOULD
EXPECT TO BE REMEDI ATED THROUGH NATURAL PROCESSES | F NO ACTI ON WERE TAKEN. I T IS ANTI C PATED THAT THE
PROCESS OF NATURAL DEGRADATI ON WOULD TAKE SEVERAL YEARS.

ALTERNATI VE 4: NO ACTI ON I N CHESTNUT BRANCH MARSH

UNDER THE NO ACTI ON ALTERNATI VE, I T IS ASSUMED THAT AN OFF- SI TE COLLECTI ON SYSTEM WOULD BE | MPLEMENTED TO
MEET THE | NTENT OF THE SEPTEMBER 30, 1985 RCD. TH S ALTERNATI VE WOULD RELY ON NATURAL FLUSH NG AND
DEGRADATI ON CF CONTAM NANTS I N THE MARSH OVER TI ME.  HOWEVER, FOR SEVERAL YEARS, THE MARSH WOULD CONTI NUE AS
A SOQURCE OF CONTAM NATI ON PCSING A RI SK TO PUBLI C HEALTH AND THE ENVI RONVENT.

ALTERNATI VE 5: PERMVEABLE COVER | N CHESTNUT BRANCH MARSH



ALTERNATI VE 5 | NVOLVES THE REMOVAL OF THE VEGETATI ON I N THE MARSH AND PLACEMENT OF A PERVEABLE SO L COVER
OVER ALL OR A PORTION OF THE MARSH SO LS. WHI LE TH S ALTERNATI VE WLL RESULT IN A REDUCTI ON OF PUBLI C HEALTH
Rl SKS ASSCCI ATED W TH CONTAM NANTS IN THE MARSH SO LS AND EM SSIONS FROM THE SO LS, | T WOULD NOT' REDUCE THE
AMOUNT CF CONTAM NATI ON PRESENT. THE POTENTI AL FOR CONTAM NANT M GRATI ON AND DI SCHARGE | NTO CHESTNUT BRANCH
STREAM WOULD CONTI NUE TO EXI ST. THE COVER WOULD CONSI ST OF TWD TO THREE FEET OF PERVEABLE SAND OR GRAVEL
OVER APPROXI MATELY 193, 000 SQUARE FEET OF THE MARSH.

ALTERNATI VE 6: | MPERVMEABLE COVER | N CHESTNUT BRANCH MARSH

ALTERNATI VE 6 | NVOLVES THE SAME TECHNI CAL APPROACH AS ALTER NATIVE 5. TH' S ALTERNATI VE ALSO WOULD UTI LI ZE A
SYNTHETI C, | MPERVEABLE CAP ON TOP OF THE SO L COVER. THE PRESENCE OF THE CAP WOULD ADD AN ADDI TI ONAL MEASURE
OF SAFETY W TH RESPECT TO THE ELI M NATI ON OF CONTAM NANT PATHWAYS (Al R EM SSI ONS AND CONTACT W TH SO LS) THAT
HAVE BEEN CHARACTERI ZED AS PCSI NG POTENTI AL HUVAN HEALTH THREATS. AS W TH ALTERNATI VE 5, CONTAM NANTS WOULD
PERSI ST I N THE UNDERLYI NG MARSH SO LS AND CCOULD CONTI NUE TO M GRATE TO CHESTNUT BRANCH AND | MPACT LCCAL
SURFACE WATER QUALI TY.

ALTERNATI VE 7: TOTAL EXCAVATI ON CF THE CHESTNUT BRANCH MARSH

ALTERNATI VE 7 | NVOLVES THE EXCAVATI ON COF CHESTNUT BRANCH MARSH SO LS TO THE TOP OF THE KI RKWDCD CLAY

FORVATI ON.  THE EXCAVATION ACTIVITY IN THE MARSH WOULD | NVOLVE DEWATERI NG THE MARSH AREA, CLEARI NG AND

GRUBBI NG OF THE VEGETATI ON, EXCAVATI ON, STAG NG AND DI SPCSAL OF THE CONTAM NATED SO L, AND SO L REPLACEMENT,
COVPACTI ON AND RESORATI ON OF THE MARSH. APPROPRI ATE SURFACE WATER AND SEDI MENTATI ON CONTRCOL MEASURES WOULD
BE | NCORPORATED. WATER FROM THE DEWATERI NG CPERATI ON WOULD BE PUVPED TO THE ON-SI TE TREATMENT FACILITY. A
VOLUME COF APPROXI MATELY 71, 500 CUBI C YARDS WOULD BE EXCAVATED FROM THE MARSH. THE REMOVED SO L WOULD THEN BE
DI SPCSED OF IN A NEW ON-SI TE RCRA FACI LI TY (OPTION A) OR TRANSPORTED FOR DI SPCSAL TO AN OFF- SI TE RCRA
FACILITY (OPTION B). ALTERNATIVE 7 ALSO CONTAINS A COST OPTI ON TO EXCAVATE APPROXI MATELY TWO FEET OF SO L IN
ZONES 1 AND 2 OF THE MARSH, WH LE EXCAVATI NG APPROXI MATELY 10 FEET OF SO L FROM ZONE 3, THE AREA OF H GHEST
CONTAM NATI ON.  ORGANI C CONTAM NANTS HAVE BEEN DETECTED | N THE SURFACE SO LS OF ZONE 1 AND 2 AT LONER
CONCENTRATI ONS THAN | N ZONE 3. EXCAVATI ON AND DI SPOSAL OF MARSH SO LS WOULD RESULT I N ELI M NATI ON OF

CONTAM NANT PATHWAYS ASSOCI ATED W TH THE MARSH.

ALTERNATI VE 8: PARTI AL EXCAVATI ON CF CHESTNUT BRANCH MARSH

PARTI AL EXCAVATI ON OF CHESTNUT BRANCH MARSH | NVOLVES EXCAVATI ON OF APPROXI MATELY 19, 900 CUBI C YARDS CF SO L
FROM ZONE 3 WTH N THE MARSH. TH S IS THE AREA CHARACTERI ZED AS THE AREA OF ACTI VE LEACHATE SEEPS AND
HAZARDQUS EM SSI ONS.  CONTAM NANTS PRESENT | N THE SURFACE SO LS I N OTHER AREAS OF THE MARSH MAY CONTI NUE TO
M GRATE TO SURFACE WATERS. THE DI SPOSAL COF THE CONTAM NANTED SO L WOULD BE VI A DI SPCSAL OPTION A CR B.  THE
ACTI VI TI ES ASSOCI ATED W TH THE | MPLEMENTATI ON OF THI S ALTERNATI VE ARE THE SAME AS THOSE DESCRI BED FOR
ALTERNATI VE 7.

ALTERNATI VE 9A: TOTAL EXCAVATI ON OF CHESTNUT BRANCH MARSH, TREATMENT FOR ORGANICS, REPLACE SO LS IN THE
MARSH.

ALTERNATI VE 9A | NVOLVES THE COWPLETE EXCAVATI ON OF MARSH SO LS TO THE TGP OF THE KI RKWOCD CLAY, FCOLLOWED BY
TREATMENT WTH A ROTARY KILN DRIER TH S ALTERNATI VE | NCLUDES THE SAME ACTI VI TI ES ASSCCI ATED W TH THE

| MPLEMENTATI ON OF ALTERNATI VE 7 EXCEPT THAT CONTAM NATED SO LS WOULD BE TRANSPORTED TO A TEMPORARY STCRAGE
AREA WHERE THEY WOULD BE THERVALLY TREATED W TH A ROTARY KI LN DRI ER TO REMOVE ORGANI CS PRIOR TO THEI R

DI SPCSAL. THE STAG NG AREA WOULD COVPLY W TH RCRA REGULATI ONS THAT DETAI L THE DESI GN AND CONSTRUCTI ON OF
TEMPORARY WASTE STCRACE AREAS. THE ROTARY DRI ER UNI T WOULD BE LOCATED I N THE STAG NG AREA

A ROTARY KI LN DRI ER OPERATES AT TEMPERATURES UP TO ABQUT 600" F. THE MATERI AL PLACED IN SUCH A UNIT IS
CONSTANTLY TURNED OVER AND M XED AS THE KI LN ROTATES. THE OPERATI NG TEMPERATURE W LL RESULT | N SUBSTANTI AL
REMOVAL OF CRGANI C CONTAM NANTS FROM THE SO L; HOWEVER, METALS ARE NOT EXPECTED TO BE SI GNI FI CANTLY AFFECTED
BY TH S TECHNOLOGY. THE OFF- GASES FROM TH'S UNI T WOULD BE CAPTURED ON CARBON FI LTERS OR A SI M LAR ADSCRBENT,
OR BE TREATED.

THE TREATED SO L WOULD BE PLACED BACK | NTO THE MARSH AND THE MARSH WOULD BE RESTORED. HOWEVER, DUE TO THE



VEET MARSH ENVI RONMENT, SO LS PLACED BACK I N THE MARSH MAY CONTI NUE TO BE A SOURCE OF CONTAM NANT ( METALS)
M GRATI ON TO NEARBY SURFACE WATERS. THI S ALTERNATI VE ALSO CONTAINS A COST CPTI ON FOR LI M TED EXCAVATI ON CF
ZONES 1 AND 2 AND TOTAL EXCAVATI ON OF ZONE 3 SIM LAR TO THE ONE DESCRI BED | N ALTERNATI VE 7.

ALTERNATI VE 9 B: TOTAL EXCAVATI ON CF CHESTNUT BRANCH MARSH, TREATMENT FOR CORGANI CS, DI SPCSAL OF SO LS AS A
NON- HAZARDOUS NMATERI AL

TH' S ALTERNATI VE | NVOLVES THE SAME ACTI VI TI ES ASSOCI ATED W TH THE | MPLEMENTATI ON OF ALTERNATI VE 9A EXCEPT
THAT TREATED SO LS WOULD THEN BE DI SPOSED OF AS A NON- HAZARDQUS MATERI AL,  THI'S ALTERNATI VE ALSO HAS A

SI M LAR COST OPTI ON FOR EXCAVATI ON TO APPROXI MATELY TWO FEET. ALTERNATI VE 9B DI FFERS | N THAT THE TREATED
SO LS MAY BE CLASSI FI ABLE AS NON- HAZARDOUS AND BE DI SPCSED | N A SU TABLE OFF-SI TE LOCATION.  IN THE FS,
ALCYON RACETRACK, TWO MUNI CI PAL LANDFI LLS, AND DI SPCSAL ON TCP CF THE LI PARI LANDFI LL, WERE EVALUATED FOR
PLACEMENT OF THE TREATED SO L. RESTORATI ON ACTI ONS WOULD BE UNDERTAKEN AT THE MARSH.

ALTERNATI VE 10A: PARTI AL EXCAVATI ON OF CHESTNUT BRANCH MARSH, TREATMENT FOR CORGANI CS, REPLACE SO LS IN THE
MARSH

ALTERNATI VE 10A | NVOLVES EXCAVATI ON OF APPROXI MATELY 19, 900 CUBI C YARDS OF SO LS FROM ZONE 3 I N THE MARSH
TH S ALTERNATI VE UTI LI ZES THE SAVE TECHNOLOGY AND STEPS AS ALTERNATI VE 9A. CONTAM NANTS PRESENT | N THE OTHER
AREAS CF THE MARSH COULD CONTI NUE TO M GRATE TO LOCAL SURFACE WATERS. RESTORATI ON ACTI ONS WOULD BE
UNDERTAKEN FOR THE MARSH.

ALTERNATI VE 10B: PARTI AL EXCAVATI ON OF CHESTNUT BRANCH MARSH, TREATMENT FOR ORGANI CS, DI SPCSAL OF SO LS AS A
NON- HAZARDQUS MATER! AL

ALTERNATI VE 10B | NVOLVES EXCAVATI ON AND THERVAL TREATMENT OF APPROXI MATELY 19, 900 CUBI C YARDS CF SO LS FROM
ZONE 3 OF THE MARSH AND ALSO | NCLUDES A COSTI NG CPTION FCR SIM LAR ACTIONS IN ZONES 1 AND 2 TO APPROXI MATELY
TWO FEET. TH S ALTERNATI VE UTI LI ZES THE SAME TECHNOLOGY AND STEPS AS ALTERNATI VE 9B. RESTORATI ON ACTI ONS
WOULD BE UNDERTAKEN FOR THE MARSH. DI SPCSAL OF THE SEDI MENTS IN A DRI ER ENVI RONVENT WOULD M NI M ZE ANY
POTENTI AL M GRATI ON OF METALS | NTO LOCAL SURFACE WATERS.

ALTERNATI VE 11: NO ACTI ON TO REMEDI ATE ALCYON LAKE SEDI MENTS

UNDER THE NO ACTI ON ALTERNATI VE, IT IS ASSUMED THAT AN OFF-SI TE COLLECTI ON SYSTEM WOULD | NTERCEPT CONTAM NANT
M GRATI ON TO THE SEDI MENTS AND SURFACE WATERS OF ALCYON LAKE. ONCE UPSTREAM CONTAM NANT PATHWAYS VERE

ELI M NATED, | N A RELATIVELY SHORT PERI CD CF TI ME THE CONTAM NANT CONCENTRATI ONS | N THE WATER COLUMN WOULD BE
EXPECTED TO DECLI NE. HOAEVER, CONTAM NANTS PRESENT | N THE SEDI MENTS WOULD PERSI ST FOR AN UNDETERM NED PERI OD
OF TIME. THE POTENTI AL FOR CONTAM NANTS LEACHI NG FROM THE SEDI MENTS | NTO THE WATER COLUMN WOULD CONTI NUE.

ALTERNATI VE 12A: DREDGE AND DEWATER SEDI MENTS FROM ALCYON LAKE, DI SPCSAL COF SEDI MENTS IN A RCRA FACILITY

ALTERNATI VE 12A | NVOLVES THE HYDRAULI C DREDG NG OF THE SEDI MENTS FROM ALCYON LAKE, FOLLOWED BY DEWATERI NG

W TH FI LTER PRESSES OR SI M LAR EQUI PMENT. THE FI LTER PRESS WATER WOULD BE ROUTED TO THE ON- SI TE TREATMENT
FACILITY. APPROXI MATELY 140,000 CUBI C YARDS OF DREDGED MATERI AL WOULD BE PUWPED FROM THE LAKE DI RECTLY TO
PORTABLE FI LTER PRESSES LOCATED NEAR THE SHORE. THE WATER REMOVED FROM THE DREDGED MATERI AL WOULD BE

DI SCHARGED TO THE ON-SI TE TREATMENT FACI LI TY. THE FI NAL VOLUME CF THE DEWATERED SEDI MENTS | S ESTI MATED TO BE
56, 000 CUBI C YARDS. THE DEWATERED SEDI MENTS WOULD THEN BE PLACED IN A NEWON- SI TE RCRA FACILITY (OPTION A) OR
TRANSPORTED TO AN OFF-SI TE RCRA FACI LI TY (OPTION B) FOR DI SPCSAL. THE ACTI VI TI ES | NVOLVED | N TRANSPORTATI ON
AND THE DI SPCSAL AT ElI THER FACI LI TY WOULD BE THE SAME AS IN ALTERNATIVE 7. TH S ALTERNATI VE WOULD RESULT I N
THE REMOVAL OF CONTAM NATED SEDI MENTS, AND THE POTENTI AL FCR CONTAM NANT LEACH NG FROM THE SEDI MENTS | NTO THE
LAKE WATERS WOULD BE ELI M NATED.

ALTERNATI VE 12B: DREDGE AND DEWATER SEDI MENTS FROM ALCYON LAKE, TREATMENT FOR ORGANICS, DI SPOSAL CF SO LS AS
A NON- HAZARDOUS NVATERI AL

TH S ALTERNATI VE | NVOLVES THE SAME ACTI VI TI ES ASSOCI ATED W TH THE DREDA NG OF SEDI MENTS FROM ALCYON LAKE AS
DI SCUSSED | N ALTERNATI VE 12A, BUT | NCLUDES THERVAL TREATMENT CF SEDI MENTS TO REMOVE ORGANI C CONTAM NANTS AND



DI SPOSAL AS A NON- HAZARDOUS MATERI AL.  AFTER DEWATERI NG THE SEDI MENTS WOULD BE TREATED THERVALLY WTH A
ROTARY KI LN DRI ER TO REMOVE ORGANI C CONTAM NANTS. THE SEDI MENTS MAY THEN BE CLASSI FI ABLE AS NON- HAZARDOUS
AND PLACED AT A SUI TABLE CFF-SI TE LOCATI ON.  AS I N ALTERNATI VE 12A, TH S ALTERNATI VE WOULD REMOVE THE
CONTAM NATED SEDI MENTS, THEREBY ELI M NATI NG ANY POTENTI AL CONTAM NANT LEACH NG FROM THE SEDI MENTS | NTO THE
WATER CF THE LAKE.

ALTERNATI VE 13: NO ACTION IN RABBI T RUN

UNDER THI' S NO ACTI ON ALTERNATI VE, CONTAM NANTS PRESENT | N RABBI T RUN WOULD CONTI NUE TO PERSI ST AND AFFECT THE
WATER QUALI TY OF RABBI T RUN AND DOMSTREAM RECEI VI NG WATERS.

ALTERNATI VE 14A: DREDGE AND DEWATER RABBI T RUN SEDI MENTS, DI SPCSAL OF SEDI MENTS IN A RCRA FACI LI TY

ALTERNATI VE 14A | NVOLVES THE REMOVAL COF APPROXI MATELY 400 CUBI C YARDS OF RABBI T RUN SEDI MENTS W TH A BACKHCE
OR SIM LAR EQUI PMENT AND PLACEMENT I N A DEWATERI NG BASI N TO SEPARATE THE WATER AND THE SCLIDS. THE DEWATERED
LI QU DS WOULD BE TREATED AT THE ON-SITE FACILITY. THE SOLI DS WOULD BE DI SPOSED OF I N A NEW ON- SI TE RCRA
FACILITY (OPTION A) OR TRANSPORTED TO AN OFF-SI TE RCRA FACI LI TY (OPTION B) FOR DI SPOSAL. RESTORATI ON ACTI ONS
WOULD BE TAKEN FOR RABBI T RUN AS NECESSARY.

ALTERNATI VE 14B: DREDGE AND DEWATER RABBI T RUN SEDI MENTS, TREATMENT FCR ORGANI CS, DI SPOSAL OF SEDI MENTS AS A
NON- HAZARDOUS NMATERI AL

ALTERNATI VE 14B UTI LI ZES THE SAVE TECHNCOLOGY AS ALTERNATI VE 14A W TH AN ADDI TI ONAL TREATMENT STEP. AFTER
DEWATERI NG THE SEDI MENTS WOULD BE TREATED W TH A ROTARY KI LN DRI ER TO REMOVE ORGANI C CONTAM NANTS. THE
SEDI MENTS MAY THEN BE CLASSI FI ABLE AS NON- HAZARDQUS AND PLACED AT A SUI TABLE COFF-SI TE LOCATI ON. LI QUI DS
WOULD BE TREATED AT THE ON-SITE FACILITY. RESTORATI ON ACTI ONS WOULD BE TAKEN FOR RABBI T RUN AS NEEDED.

ALTERNATI VE 15: NO ACTION I N THE KI RKWOCD AQUI FER

UNDER THI' S NO ACTI ON ALTERNATI VE, CONTAM NANTS PRESENT | N THE KI RKWOOD AQUI FER WOULD CONTI NUE TO M GRATE.

THE OFF-SI TE R REPORTS | NDI CATE THAT THE KI RKWOCD AQUI FER DI SCHARGES LOCALLY | NTO CHESTNUT BRANCH AND ALCYON
LAKE. VWH LE TH S AQU FER IS NOT UTI LI ZED AS A DRI NKI NG WATER SCOURCE | N THE STUDY AREA, CONTAM NANTS

DI SCHARGED TO SURFACE WATERS ARE LI KELY TO RESULT | N CONTAM NANT LEVELS THAT EXCEED FEDERAL WATER QUALI TY

CRI TERI A FOR SURFACE WATERS AS | NDI CATED BY EVALUATI ONS PERFORMED DURI NG THE ON-SI TE RI/ FS.

ALTERNATI VE 16: PUMP AND TREAT THE KI RKWOOD AQUI FER

ALTERNATI VE 16 | NVOLVES THE UTI LI ZATI ON OF EXI STI NG KI RKWDOD VELLS AND THE | NSTALLATI ON OF PUMPS AND A PI PI NG
SYSTEM TO THE ON-SI TE TREATMENT FACILITY. THE Kl RKWDOD AQUI FER WOULD BE PUMPED FCR THE DURATI ON CF THE

ON-SI TE FLUSHI NG TO ENSURE THAT ALL EXI STI NG AND POTENTI AL FUTURE CONTAM NATI ON |'S CONTAI NED, REMOVED AND
TREATED. | F NEEDED, PUMPI NG WOULD CONTI NUE AFTER THE FLUSH NG EFFORT HAS BEEN COVPLETED. PUMPI NG RATES,
DURATI ON CF PUVPI NG AND CLEANUP LEVELS TO I NSURE THE PROTECTI ON OF SURFACE WATER QUALITY, AND MONI TORI NG
ASSCCI ATED W TH THI' S ALTERNATI VE W LL BE | NCORPORATED | NTO THE MONI TORI NG PLAN THAT | S BEI NG DEVELOPED TO
EVALUATE THE EFFECTI VENESS OF THE ON- SI TE REMEDI AL ACTI ONS.

ALTERNATI VE 17: NO ACTI ON I N CHESTNUT BRANCH STREAM

UNDER THI S NO ACTI ON ALTERNATI VE, CONTAM NANTS PRESENT | N CHESTNUT BRANCH STREAM WOULD NOT BE REMEDI ATED. A
POTENTI AL FOR ADVERSE AFFECTS ON THE WATER QUALI TY OF THE STREAM WOULD CONTI NUE TO EXI ST DUE TO THE LEACH NG
OF CONTAM NANTS FROM THE STREAM SEDI MENTS.

ALTERNATI VE 18A: DREDGE AND DEWATER CHESTNUT BRANCH SEDI MENTS, DI SPOSAL AT A RCRA FACILITY

ALTERNATI VE 18A | NVOLVES THE SAME TECHNCLOGY AND DI SPCSAL OPTI ONS AS ALTERNATI VE 14A FOR THE RABBI T RUN
SEDI MENTS. RESTORATI ON ACTI ONS WOULD BE UNDERTAKEN FOR CHESTNUT BRANCH AS NECESSARY.

ALTERNATI VE 18B: DREDGE AND DEWATER CHESTNUT BRANCH SEDI MENTS, TREATMENT FOR ORGANI CS, DI SPCSAL AS A



NON- HAZARDQUS MATER! AL

ALTERNATI VE 18B | NVOLVES THE SAME TECHNOLOGY AND DI SPOSAL COPTI ONS AS ALTERNATI VE 14B FOR RABBI T RUN
RESTORATI ON ACTI ONS WOULD BE UNDERTAKEN FOR CHESTNUT BRANCH AS NECESSARY.

ALTERNATI VE 19: | NTERI M MEASURE | N CHESTNUT BRANCH MARSH

ALTERNATI VE 19 | NVOLVES THE UNDERTAKI NG OF TEMPORARY REMEDI AL MEASURES | N CHESTNUT BRANCH MARSH TO M Tl GATE
VCOLATI LE EM SSI ONS FROM THE SEEPACE FACE AREAS. THI S MEASURE WOULD BE UNDERTAKEN WHEN HAZARDQOUS EM SSI ONS
FROM THE MARSH ARE CONSI DERED TO POSE A POTENTI AL HUVAN HEALTH THREAT. VOLATILE EM SSI ONS FROM THE MARSH ARE
MOST PRONCUNCED DURI NG THE WARMER SPRI NG AND SUMVER MONTHS.  THE | NTERI M MEASURES COULD | NVOLVE CLEARI NG THE
VEGETATI ON I N PORTI ONS OF ZONE 3 OF THE MARSH FOLLOMED BY THE PLACEMENT OF ABSCORPI TVE MATERIALS AND A
TEMPORARY CAP, OR THE PGCSSI BLE USE OF VAPOR SUPPRESSANT TECHNOLOG ES.  VAPOR SUPPRESSANT FOAMS ARE AVAI LABLE
BUT REQUI RE REPEATED APPLI CATI ONS TO BE EFFECTI VE. THE PLACEMENT OF ABSCRPTI VE MATERI ALS AND A TEMPCRARY CAP
WOULD BE EFFECTI VE AND REQUI RE LI TTLE OR NO MAI NTENANCE.

#DOD
DI SPCSAL OPTI ONS DI SCUSSI ON

I'N ADDI TI ON TO RETURNI NG TREATED SO LS AND SEDI MENTS TO THEI R PLACES OF ORIG N, THE MARSH, THE STREAMS, THE
LAKE, AND SI X OTHER LOCATI ONS WERE FULLY EVALUATED AS POTENTI AL LOCATI ONS FOR THE DI SPCSAL OR PLACEMENT CF
TREATED AND NON- TREATED MATERIALS. A DI SCUSSI ON OF THE | NDI VI DUAL DI SPCSAL OPTI ONS | S PRESENTED BELOW

OPTI ON
(A) CONSTRUCT A NEW ON-SI TE RCRA FACI LI TY.

VWH LE THE CONSTRUCTI ON OF A NEW ON-SI TE RCRA FACI LITY IS TECHNI CALLY FEASI BLE, THERE ARE SEVERAL

CONSI DERATI ONS THAT DETRACT FROM THI'S OPTI ON AS A PREFERRED DI SPCSAL LOCATI ON.  THE AVAI LABI LI TY OF LAND FCR
SUCH A FACILITY I'S UNCERTAIN. I N THE EVENT THAT LAND WAS TO BE SECURED FOR THI S CPTI ON, THE COVMIN TY
PERCEPTI ON WOULD BE EXTREMELY NEGATIVE. ALSO WH LE THI'S OPTI ON WOULD RESULT IN A REDUCTION IN THE MBI LI TY
OF CONTAM NANTS AND WOULD MEET ARARS, | T WOULD NOT REDUCE VOLUME OR TOXICI TY AND DCES NOT ADDRESS THE
PREFERENCE | N SARA TO UTI LI ZE TREATMENT TECHNOLOGE ES OR PROVI DE A PERVANENT SOLUTI ON.

(B) TRANSPORT CONTAM NATED MATERI ALS TO AN EXI STI NG RCRA FACI LI TY.

TH' S DI SPCSAL OPTI ON WOULD ATTAI N ARARS AND RESULT IN A REDUCTI ON OF CONTAM NANT MOBILITY. AS DI SCUSSED
ABOVE, | T WLL NOT PROVI DE A PERVANENT SOLUTI ON OR UTI LI ZE TREATMENT TECHNOLOG ES.

(© PLACEMENT OF TREATED MATERI ALS AT THE ALCYON RACETRACK OR ON TOP OF THE EXI STI NG LI PARI LANDFI LL.

ALCYON RACETRACK - AS SHOM IN FIGURE 1, THE RACETRACK | S ADJACENT TO ALCYON LAKE. ALCYON PARK, A PUBLIC
PARK TO THE EAST AND SQUTH, |'S OMED BY THE BOROUGH OF PI TMAN, AND | S MODERATELY USED BY THE LOCAL PCPULACE.
THE RACETRACK AND THE WOCDS TO THE WEST HAVE RECENTLY BEEN PURCHASED BY THE BOROUGH OF Pl TMAN TO ADDRESS OPEN
SPACE CONSI DERATI ONS FCR THE BOROUGH AND TO ASSI ST I N THE OFF-SI TE REMEDI AL PROCESS.  THE RACETRACK IS A CLAY
BOAL THAT IS BU LT UP TO AN ELEVATION CF SI X TO El GHT FEET H GHER ON THE EASTERN SI DE THAN THE ADJACENT PARK
I T I'S APPROXI MATELY 200 FEET FROM THE SHCRE OF ALCYON LAKE AND | S APPROXI MATELY 35 FEET H GHER I N ELEVATI ON
THAN THE LAKE SURFACE. ALTHOUGH THE PRECI SE DEPTH TO GROUND WATER AT THE RACE TRACK | S UNKNOWN, WELLS I N THE
VIC N TY | ND CATE THAT THE TOP OF THE GROUND WATER TABLE IS TYPI CALLY 20 TO 25 FEET BELOW LOCAL NATURAL
TOPOGRAPH C CONTOURS. THE PLACEMENT OF TREATED NATERI ALS AT THE RACETRACK WLL ATTAIN ARARS, REDUCE
MOBILITY, TOXICTY AND VOLUME, AND IS HI GHLY COST EFFECTI VE. AS SHOM I N TABLE 7, THE RESI DUAL METALS WLL
ATTAIN ALL PRESENT GUI DELINES FOR SO LS. TH S OPTION WLL BE THE EASI EST TO | MPLEMENT W TH RESPECT TO THE
REMEDI ATI ON OF ALCYON LAKE. THE BOROUGH HAS AGREED TO UTI LI ZE ALCYON PARK AS A STAG NG AREA FOR DEWATERI NG
AND TREATMENT, AND THE USE OF THE RACETRACK FOR PLACEMENT OF THE TREATED MATERI ALS. ENG NEERI NG STUDI ES ON
PRESENT RACETRACK SO L CONDI TI ONS AS WELL AS POST- TREATMENT SO L AND SEDI MENT CONDI TI ONS W LL BE REQUI RED
DURI NG THE REMEDI AL DESI GN TO ENSURE THAT BOTH THE SHORT- TERM AND LONG TERM ENVI RONMENTAL AND AESTHETI C
CONCERNS ARE ADDRESSED.



LI PARI LANDFI LL - THE PLACEMENT OF TREATED MATERI AL ON TOP OF THE EXI STI NG LI PARI LANDFI LL HAS SEVERAL
DRAVBACKS. AN UNDERTAKI NG OF TH S NATURE WOULD REQUI RE EXTENSI VE COCORDI NATI ON W TH THE ON-SI TE CONSTRUCTI ON
ACTIVITIES. THE EXI STI NG DESI GN FOR THE | NJECTI OV EXTRACTI ON VELL FI ELD WOULD HAVE TO BE MODI FI ED TO
ACCOMCDATE THE ADDI TI ON OF THREE TO FI VE FEET OF TREATED SO LS. THE | MPACT OF THI'S ADDI TIONAL SO L ON THE
INTEGRITY OF THE EXI STING CAP | S UNKNOM. FURTHERMORE, WH LE FLUSHI NG CF CONTAM NANTS HAS PROVED SUCCESSFUL
AT OTHER AT OTHER HAZARDOUS WASTE SI TES, AND PRELI M NARY TESTS | NDI CATE THAT I T ALSO WLL BE SUCCESSFUL AT
THE LI PARI SITE, EPA HAS MAI NTAI NED THAT, I N THE EVENT FLUSHI NG | S NOT' SUCCESSFUL AT LI PARI, OTHER REMEDI AL
MEASURES W LL BE PURSUED. THE PRESENCE COF ADDI TI ONAL MATERI AL ON THE EXI STING SI TE WOULD ADD A MEASURE COF
DI FFI CULTY I N THE EVENT OF ANY FUTURE | NTRUSI VE ACTIVITIES, | NCLUDING ON-SITE SO L MONI TORI NG

D DI SPCSE OF TREATED MATERI ALS AT THE GLOUCESTER COUNTY MUNI Cl PAL LANDFI LL.

DI SPCSAL OF TREATED SO LS AND SEDI MENTS AT THI S FACI LI TY WOULD ATTAI N ARARS, REDUCE MOBI LI TY, AND UTI LI ZE
TREATMENT AS A PERVANENT REMEDY. THE COST WOULD BE SI GNI FI CANTLY H GHER THAN PLACEMENT AT El THER ALCYON
RACETRACK OR THE LI PARI LANDFI LL. THERE ALSO MAY EXI ST A PROBLEM W TH RESQURCE CAPACI TY OR AVAI LABI LI TY.

LANDFI LL CAPACI TY AND THE NEED FOR FILL MATERIAL | S VERY LIMTED IN NEWJERSEY. THE AVAI LABILITY CF THE USE
OF MUNI Cl PAL LANDFI LL CELLS FOR TREATED, NON- HAZARDOUS MATERI AL 1S UNCERTAIN.  SIM LAR | NSTI TUTI ONAL PRCBLEMS
MAY BE ENCOUNTERED | N PROPCSI NG TO USE THE TREATED MATERIAL AS FILL OR COVER  ALSO, I T IS PCSSI BLE THAT THE
COVWUNI TY WHERE THE LANDFI LL FACILITY IS LOCATED MAY BE HESI TANT TO ACCEPT MATERI ALS, EVEN THOUGH TREATED,
FROM A SUPERFUND SI TE. FURTHER, DI SPCSAL AT A MUNI Cl PAL FACI LI TY WOULD REQUI RE EXTENSI VE TRUCK TRAFFI C

DURI NG TRANSPCRTATI ON. CONVERSELY, THE USE OF ALCYON RACETRACK AS A PLACEMENT LOCATI ON WOULD NOT REQUI RE
TRUCK TRAFFIC IN PI TMAN OR | N THE SURRCUNDI NG COVMUNI Tl ES.

(E) DI SPOSAL AT MONTGOVERY COUNTY SUBURBAN LANDFI LL OF TREATED MATERI ALS.

THE SAME ADVANTACGES AND DI SADVANTAGES APPLY TO THI S CPTI ON AS EXI STS FOR THE GLQUCESTER COUNTY MUNI CI PAL
LANDFI LL.

THE PLACEMENT OF TREATED MATERI AL BACK | NTO ALCYON LAKE WAS REJECTED I N THE FS BECAUSE CF CONCERNS OVER
BLOCKI NG ARTESI AN SPRI NGS ORI G NATI NG I N THE KI RKWOOD AQUI FER. THE | NCREASE I N FLOW TO ALCYON LAKE PROVI DED
BY THESE SPRINGS WLL ASSI ST I N ATTAI NI NG THE GOAL OF MAI NTAI NI NG FI SHABLE/ SW MVABLE WATER QUALITY I N ALCYON
LAKE. FUTHERMORE, METALS ARE NOT EXPECTED TO BE S| GNI FI CANTLY AFFECTED BY THE TREATMENT PROCESS. AT
PRESENT, THERE ARE NO PROMULGATED STANDARDS OR GU DELI NES TO ADDRESS CONTAM NANT CONCENTRATI ONS | N SEDI MENTS.
HOMNEVER, | T IS ACCEPTED SCI ENTI FI C KNOALEDGE THAT MANY CONTAM NANTS, ESPECI ALLY METALS, ARE SI GNI FI CANTLY
MORE MOBI LE I N A SEDI MENT/ WATER | NTERFACE THAN ARE METALS IN A SO L THAT IS NOT | N CONTACT W TH GROUND WATER
DAILY FLUCTUATI ONS I N THE PH OF AQUATI C SYSTEMS, AS WELL AS THE ACTIVITY OF BENTH C ORGANI SM5, LEAD TO

I NCREASES I N THE DI SSOLUTI ON OF METALS FROM SEDI MENTS TO THE AQUEQUS PHASE. THE ALTERNATI VES THAT UTI LI ZE
TREATMENT AND PLACEMENT OF TREATED SO LS AND SEDI MENTS | N NON- AQUECUS ENVI RONMENTS W LL PROVI DE BETTER
ASSURANCES OF MAI NTAI NI NG SURFACE WATER QUALI TY.

#SCAA
SUMVARY COF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

THE PREVI QUSLY DI SCUSSED ALTERNATI VES WERE EVALUATED USI NG EVALUATI ON CRI TERI A DERI VED FROM THE NCP AND THE
SUPERFUND AMENDVENTS AND REAUTHORI ZATI ON ACT OF 1986. THE CRI TERI A RELATE DI RECTLY TO FACTORS MANDATED BY
SARA | N SECTION 121, | NCLUDI NG SECTION 121(B) (1) (A-G AND EPA | NTERI M GU DANCE ON SELECTI ON OF REMEDY
(DECEMBER 24, 1986 AND JULY 24, 1987). THE CRITERI A ARE AS FOLLOWS:

COVPLI ANCE W TH LEGALLY APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

REDUCTION OF TOXIAI TY, MOBILITY OR VOLUME

SHORT- TERM EFFECTI VENESS

LONG TERM EFFECTI VENESS



| MPLEMENTABI LI TY

PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT
COMMUNI TY ACCEPTANCE

STATE ACCEPTANCE

cosT

A SUMVARY OF THE DI SCUSSI ON OF THESE CRI TERIA, WTH THE EXCEPTI ON OF STATE ACCEPTANCE, |'S CONTAINED I N TABLE
8. DUE TO THE H GH LEVEL OF AGREEMENT BETWEEN EPA AND NJDEP ON THE PROPOSED REMEDI AL ACTIONS IN THE OFF-SITE
AREAS, A SEPARATE COLUWN WAS NOT PRESENTED | N THE SUMVARY. THE CRI TERI A OF PROTECTI ON OF HUVAN HEALTH AND
THE ENVI RONMVENT WAS DI VI DED | NTO TWO COLUWNS TO MORE FULLY DESCRI BE THESE TWD | MPORTANT AREAS. A DI SCUSSI ON
OF THE OBJECTI VES OF THE NI NE EVALUATI ON CRI TERI A | S PROVI DED BELOW

COVPLI ANCE W THARARS

SECTI ON 121(D) OF CERCLA, AS AMENDED BY SARA, REQUI RES THAT REMEDI AL ACTI ONS COWPLY W TH ALL APPLI CABLE CR
RELEVANT AND APPROPRI ATE FEDERAL AND STATE REQUI REMENTS FOR THE HAZARDQUS SUBSTANCES, POLLUTANTS, OR

CONTAM NANTS THAT ARE PRESENT AND ATTRI BUTABLE TO A SITE. THE CONTAM NATED SO LS AND SEDI MENTS | N THE

OFF- SI TE AREAS ARE | MPACTI NG THE QUALI TY OF WATER | N CONTACT WTH THE SO LS OF CHESTNUT BRANCH MARSH AND THE
SEDI MENTS OF RABBI T RUN, CHESTNUT BRANCH STREAM AND ALCYON LAKE. AS SUCH, CLEANUP OF THESE AREAS | S NECESSARY
TO ACH EVE WATER QUALITY ARARS. THE SAME RATI ONALE APPLIES TO THE MARSH GROUND WATER CCLLECTI ON SYSTEM  THE
ALTERNATI VES THAT UTI LI ZE TREATMENT AND PLACEMENT OF TREATED SO LS AND SEDI MENTS | N NON- AQUEQUS ENVI RONVENTS
W LL PROVI DE BETTER ASSURANCES TO NAI NTAI NI NG SURFACE WATER QUALITY. THESE | NCLUDES ALTERNATI VES 7B, 9B,

12A, 12B, 14A, 14B, 18A, AND 18B.

CONTAM NANTS IN MARSH SO LS QUTSI DE OF THE SLURRY WALL SERVE AS A RESERVA R FCR FUTURE CONTAM NANT M GRATI ON
TO ADJACENT SURFACE WATERS. COLLECTI ON OF GROUND WATER | N THE MARSH W LL | NTERCEPT THESE CONTAM NANTS AS
VELL AS ANY POTENTI AL M GRATI ON OF CONTAM NANTS | N GROUND WATER THAT MAY OCCUR AS A RESULT OF THE ON-SITE
FLUSH NG ACTIVI TIES. ALTERNATI VE 2A AND 2B PROVI DE THE BEST ASSURANCES OF CAPTURI NG LEACHATE I N THE NMARSH,
AND I'N MEETI NG THE | NTENT OF THE SEPTEMBER 30, 1985 ROD. THE MARSH COLLECTI ON SYSTEM W LL BE PLACED AS CLCSE
TO THE SLURRY WALL AS POSSIBLE WTH N THE LIM TS OF CONSTRUCTI ON TECHNOLOGY. SO L EAST AND NORTH OF THE
COLLECTI ON SYSTEM I N THE MARSH W LL BE EXCAVATED AND THERMALLY TREATED TO REMOVE ORGANI C CONTAM NANTS THAT
ARE PRESENTLY AFFECTI NG WATER QUALI TY | N DOANSTREAM RECEI VI NG WATERS.  THE ROTARY DRI ER TECHNCLOGY W LL
RESULT IN THE REMOVAL OF ORGANI C CONTAM NANTS FROM THE MARSH SO LS. I N CRDER TO AVA D CREATI NG AN AR

EM SSI ON PROBLEM VAPOR CONTROLS SHALL BE UTI LI ZED | N ORDER TO MEET, AT A MNIMUM NIDEP Al R EM SSI ON
STANDARDS (NJAC TI TLE 7, CHAPTER 27, SUBCHAPTER 17). SPECI FI C TECHNOLOG CAL CONSI DERATI ONS SUCH AS RETENTI ON
TI ME, OPERATI NG TEMPERATURES, AND OPTI MUM VAPOR CCOLLECTI ON TECHNOLOG ES W LL BE DETERM NED DURI NG THE

REMEDI AL DESI G\

GROUND WATER EXTRACTI ON FROM THE KI RKWDCD AQUI FER ( ALTERNATI VE 16) 1S ALSO BEI NG UNDERTAKEN TO PROTECT
SURFACE WATER QUALITY AND TO MEET THE | NTENT OF THE SEPTEMBER 30, 1985 RCD. | N NEWJERSEY, THE Kl RKWOCD

AQU FER IS CLASSI FIED AS A GV 2 DR NKI NG WATER AQU FER.  IN THE | MVEDI ATE VICINITY OF THE LI PARI LANDFI LL
SITE, THE KIRKWOOD | S NOT UTI LI ZED AS A DRI NKI NG WATER SOURCE. DUE TO THE POOR YI ELD OF THE FORMATI ON
(OFF-SITE R, PHASES 1 AND 2) AND THE ABUNDANCE CF H GH YEI LD AQUI FERS IN THE LOCAL AREA, I T IS UNLI KELY THAT
THE KI RKWOCD AQUIFER IN THE SITE VIC NI TY WOULD BE UTI LI ZED AS A DRI NKI NG WATER SOURCE I N THE FUTURE. THE
AREA OF CONTAM NATION I N THE KI RKWOCD |'S CONFI NED TO THE UPPER PORTI ON OF THE FORVATI ON.  THE KI RKWOCD HAS
BEEN CHARACTERI ZED AS FLOW NG UPWARDS | NTO CHESTNUT BRANCH STREAM W TH TH S SURFACE WATER STREAM ACTI NG AS
THE DI SCHARGE PO NT AND HYDROLOG C BOUNDARY FOR CONTAM NANT M GRATION | N THE KI RKWDCD AQUI FER.  FOR THESE
REASONS, IN TH S UNI QUE SI TUATI ON, THE APPLI CATI ON OF SURFACE WATER STANDARDS SHOULD BE APPLI ED TO CLEANUP
GOALS FOR THE KI RKWOCD AQUI FER.  CHESTNUT BRANCH AND ALCYON LAKE ARE CLASSI FI ED AS FW2-NT. THE SURFACE WATER
QUALITY CRITERIA FOR TH S CLASSI FI CATI ON ARE LI STED I N TABLE 6. FOR THOSE COMPCQUNDS, SUCH AS

Bl S(2- CHLORETHYL) ETHER THAT ARE NOT LI STED I N THE FW2- NT CLASSI FI CATI ON, FEDERAL WATER QUALI TY CRI TERI A
ESTABLI SHED UNDER THE CLEAN WATER ACT SHOULD BE APPLI ED AS A GUI DELI NE FCR CLEANUP GOALS. A

CHEM CAL- SPECI FI C LI ST OF COMPQUNDS DETECTED I N THE KI RKWOOD AQUI FER AND CORRESPONDI NG FEDERAL WATER QUALI TY



CRI TERI A ARE LI STED I N TABLE 6.

THE NEED FOR ADDI TI ONAL EXTRACTI ON VELLS TO BEST ENSURE THAT CONTAM NANTS PRESENT I N THE KI RKWOOD AQUI FER ARE
REMOVED IN RDER TO M NI M ZE | MPACT ON SURFACE WATER QUALITY WLL BE DETERM NED DURI NG REMEDI AL DESI GN.  THE
EXTRACTI ON AND TREATMENT OF GROUND WATER FROM THI' S FCRVATI ON SHOULD CONTI NUE, AT A M NIMUM FOR THE DURATI ON
OF THE ON-SI TE FLUSH NG  THE SPECI FI C RATE OF FLUSHI NG AND ANY ALLOMBLE RES|I DUAL CONCENTRATI ON OF

CONTAM NANTS W LL BE | NCORPORATED | NTO THE MONI TORI NG PLAN AND W LL REFLECT SURFACE WATER QUALITY CRI TERI A

A SI'M LAR APPROACH WLL BE TAKEN W TH RESPECT TO THE COLLECTI ON OF LEACHATE I N THE MARSH AREA.

THE PLACEMENT OF TREATED SO LS AND SEDI MENTS AT THE ALCYON RACETRACK WOULD NOT EXCEED CURRENT RCRA

QU DELI NES CONCERNI NG THE DI SPCSAL OF TREATED MATERIALS. SO LS AND SEDI MENTS HAVE BEEN EXAM NED USI NG THE
EXTRACTI ON PROCEDURE TOXI CI TY (EP-TOX) TEST FOR METALS AND PESTI CIDES. THE TESTED MATERI ALS HAVE NOT

EXH Bl TED HAZARDOUS CHARACTERI STI CS ASSOCI ATED W TH THE EP- TOX PROCEDURE AND HAVE NOT BEEN CLASSI FI ED AS A

LI STED WASTE, THEREFORE, ARE NOT CONSI DERED TO BE A RCRA WASTE. I N ADDI TION TO THE EP- TOX PROCEDURE, THE
TOXI C CHARACTERI STI CS LEACHI NG PROCEDURE (TCLP) WH CH | NCLUDES AN ANALYSI S FOR CRGANI C COVWPQUNDS HAS BEEN
DEVELCPED TO FURTHER DEFI NE LEACHI NG CHARACTERI STICS. THE EP- TOX PROCEDURE W LL BE USED ON TREATED MATERI ALS
DURI NG REMEDI ATI ON TO ENSURE A LEVEL OF TREATMENT THAT IS PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT.

ADDI TI ONAL TESTS SUCH AS THE TCLP TEST WLL BE UTI LI ZED AS NEEDED TO ENSURE THAT EFFECTI VE TREATMENT THAT | S
PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT | S ACHI EVED.

REDUCTI ON OF TOXICI TY, MIBILITY OR VOLUVE

TH S EVALUATI ON CRI TERI A | N\VOLVES THE PERFORMANCE COF A TECHNOLOGY CR REMEDI AL ALTERNATI VE I N TERVMS OF

ELI M NATI NG OR CONTRCLLI NG RI SKS PCSED BY THE TOXIC TY, MOBILITY OR VOLUME (TWV) OF HAZARDOUS SUBSTANCES.

THE ABI LI TY OF EACH ALTERNATI VE TO ATTAIN THIS CRITERIA | S SUWARI ZED | N TABLE 9. ALTERNATI VES THAT UTI LI ZE
TREATMENT PROVI DE THE BEST ASSURANCES THAT A REDUCTION IN TW WLL BE ACH EVED. COFF-SI TE COLLECTI ON WLL
REDUCE THE MOBI LI TY OF CONTAM NANTS IN THE GROUND WATER, ON-SI TE TREATMENT WLL REDUCE TOXICI TY AND VOLUMVE
FOR THE MARSH, ALTERNATI VES 2A AND 2B PROVI DE THE BEST ASSURANCES THAT TWV WLL BE REDUCED. ALTERNATI VE 2B
W LL REDUCE THE AMOUNT OF CLEAN WATER | NFI LTRATI ON TO THE TRENCH, THEREBY REDUCI NG THE TOTAL VOLUME OF
COLLECTED MATERI AL TO BE TREATED. ALTERNATI VES 9B, 12B, 14B, AND 18B PROVI DE THE BEST ASSURANCES FOR TW/
REDUCTI ON I N THE MARSH, STREAM5S AND LAKE. THESE ALTERNATI VES ALL UTI LI ZE TREATMENT TECHNCOLOG ES.  EXCAVATI ON
AND RCRA DI SPCSAL DCES NOT AFFECT THE TOXIA TY OR VOLUVE; TREATMENT FOLLOWNED BY REPLACEMENT | N ORI G NAL AREAS
DCES NOT AFFECT THE MOBI LI TY OF METALS.

SHORT TERM EFFECTI VENESS

THE SHORT- TERM EFFECTI VENESS CRI TERI A MEASURES HOW WELL AN ALTERNATI VE | S EXPECTED TO PERFORM THE TI ME TO
ACHI EVE PERFORMANCE, AND THE POTENTI AL ADVERSE | MPACTS OF I TS | MPLEMENTATI ON.  ALTERNATI VES THAT UTI LI ZE
EXCAVATI ON ANDY OR EXCAVATI ON AND TREATMENT HAVE AN | NCREASED POTENTI AL FOR SHORT- TERM ADVERSE | MPACTS

ASSCCI ATED W TH SHORT- TERM EXPOSURE TO CONTAM NANT RELEASES. TH'S | NCLUDES ALTERNATI VES 6 THROUGH 10 (A AND
B), ALTERNATIVES 12 A AND B, 14 A AND B, AND 18 A AND B. THE SHORT- TERM | MPACTS OF THE ALTERNATI VES ARE
SUMMARI ZED I N TABLE 9. THESE | MPACTS CAN BE M TI GATED THROUGH PROPER HEALTH AND SAFETY CONTROLS.

LONG TERM EFFECTI VENESS AND PERVANENCE

LONG TERM EFFECTI VENESS AND PERMANENCE ADDRESSES THE LONG TERM PROTECTI ON AND RELI ABI LI TY CF AN ALTERNATI VE.
THE EVALUATI ON OF THE ALTERNATI VES UNDER THIS CRITERIA | S PRESENTED IN TABLE 9. THE REMOVAL AND TREATMENT OF
CONTAM NATED SO LS AND SEDI MENTS W LL ENSURE THAT WATER QUALITY AND Al R QUALI TY GOALS ARE MET. ALTERNATI VES
9B, 10B, 12B, 14B, AND 18B ACH EVE THESE GOALS. ALTERNATIVES 2B AND 16 WLL PROVI DE ASSURANCES THAT

CONTAM NATED GROUND WATER DOES NOT | MPACT LOCAL SURFACE WATERS. SPECI FI C ENG NEERI NG CONSI DERATI ONS OF THE
ROTARY KI LN TECHNOLOGY SUCH AS OPERATI NG TEMPERATURE, RETENTI ON TI ME, AND OFF- GAS TREATMENT WLL BE

DETERM NED DURI NG THE REMVEDI AL DESI GN.  CPTI M ZATI ON OF THESE PARAMETERS TO MAXI M ZE THE REMOVAL OF

CONTAM NANTS COUPLED W TH PROPER SO L ENG NEERI NG PRACTI CES W LL ENSURE THAT THE PLACEMENT OF TREATED

MATERI ALS AT THE ALCYON RACETRACK W LL NOTI REQU RE FUTURE MONI TORING AND WLL RESULT I N A PERVANENT REMEDY.
AS DESCRI BED PREVI QUSLY AND SHOMN | N TABLE 8, RESI DUAL METALS ARE NOT EXPECTED TO POCSE A HUMAN HEALTH CR
ENVI RONVENTAL  CONCERN.



| MPLEMENTABI LI TY

| MPLEMENTABI LI TY ADDRESSES HOW EASY CR DI FFI CULT, FEASI BLE OR | NFEASIBLE, | T WOULD BE TO CARRY QUT A G VEN
ALTERNATIVE.  TH S COVERS | MPLEMENTATI ON FROM DESI GN THROUGH CONSTRUCTI ON AND OPERATI ON AND NMAI NTENANCE. THE
| MPLEMENTABI LI TY OF THE ALTERNATI VE IS EVALUATED I N TERVE OF TECHNI CAL AND ADM NI STRATI VE FEASI Bl LI TY, AND
AVAI LABI LI TY OF NEEDED GOCDS AND SERVI CES. ALL ALTERNATI VES HAVE RESOURCE REQUI REMENTS W TH THE EXCEPTI ON OF
THE NO ACTI ON ALTERNATI VES (4, 11, 13, 15, AND 17). ALL ACTIONS UTI LI ZE RESOURCES THAT HAVE BEEN | MPLEMENTED
W TH AVAI LABLE, PROVEN TECHNOLOG ES. THE SUMVARY OF THE EVALUATI ON COF THE ALTERNATI VES UNDER THI S CRI TER A
I'S PRESENTED | N TABLE 9.

PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT |'S THE CENTRAL MANDATE OF CERCLA AS AMENDED BY SARA
PROTECTI ON | S ACHI EVED BY TAKI NG APPROPRI ATE ACTI ONS TO ENSURE THAT THERE W LL BE NO UNACCEPTABLE R SKS TO
HUMAN HEALTH AND THE ENVI RONMVENT THROUGH ANY EXPCSURE PATHWAYS.

THE EXCAVATI ON, DREDA NG DEWATERI NG THERVAL TREATMENT (ALTERNATIVES 2B, 9B, 10B, 12B, 14B, 16 AND 18B), AND
FI NAL PLACEMENT OF TREATED MATERI ALS AT THE ALCYON RACETRACK COUPLED W TH THE ON- SI TE FLUSHI NG LEACHATE
COLLECTI ON AND TREATMENT ACTI ON W LL ENSURE THAT THE EXI STI NG OFF- SI TE CONTAM NATI ON FROM THE LI PARI LANDFI LL
I'S PERVANENTLY REMOVED FROM THE ENVI RONMENT AND THAT NO FUTURE OFF- SI TE CONTAM NANT M GRATI ON OCCURS.

CONTAM NATED SO LS AND SEDI MENTS I N THE CFF-SI TE AREAS PASSED THE EP- TOX TEST AND, THEREFCRE, ARE NOT

CONSI DERED TO EXHI BI T ADVERSE LEACH NG CHARACTERI STI CS RELATI VE TO METALS AND PESTICIDES. NMATERIAL ASIT IS
PROCESSED W LL BE ANALYZED USI NG THE EP- TOX TEST FOR LEACHI NG CHARACTERI STI CS AND OTHER TESTS SUCH AS THE
TCLP TEST, WHI CH | NCLUDES ANALYSES FOR VOLATI LE ORGANI CS, AS NEEDED. TARGET COVPOUND LI ST (TCL) ANALYSES
FOR | NDI VI DUAL HAZARDOUS COVPOUNDS W LL ALSO BE PERFORMVED DURI NG TREATMENT TO ENSURE THAT THE TREATED

MATERI ALS CONFOCRM W TH ACCEPTABLE ENVI RONMENTAL QU DELI NES SUCH AS THOSE ESTABLI SHED BY THE STATE OF NEW
JERSEY FOR SO L CLEANUP.

THE | MPACTS ON THE HEALTH AND SAFETY OF WORKERS AND NEARBY RESI DENTS W LL BE CLOSELY MONI TORED DURI NG
REMEDI AL ACTI ONS. EXCAVATI ON I N THE CHESTNUT BRANCH MARSH | S LI KELY TO CAUSE THE MOST SI GNI FI CANT

ENVI RONVENTAL AND HUMAN HEALTH CONCERNS DUE TO THE POTENTI AL FOR CONTACT W TH CONTAM NATED SO L BY WORKERS,
I NHALATI ON OF HAZARDQOUS VOLATI LE ORGANI CS DURI NG EXCAVATI ON, AND TRANSPORT OF CONTAM NATED SEDI MENTS TO
DOMSTREAM RECEI VI NG WATERS.

APPRCPRI ATE MEASURES WOULD NEED TO BE TAKEN DURI NG EXCAVATI ON CF THE MARSH SO LS TO PROTECT WORKERS AND
NEARBY RESI DENTS. AMONG THE CANDI DATE PGSSI BI LI TI ES FOR REDUCI NG VOLATI LE EM SSI ONS AND | MPROVI NG
CONSTRUCTI ON CONDI TI ONS ARE THE FOLLOW NG

LONERI NG OF THE GROUND WATER TABLE IN THE | MMEDI ATE VICI NI TY. TH S MAY BE ACCOVPLI SHED BY ONE OR MORE OF
THE FOLLONW NG  METHCODS: DEWATERI NG THE CONTAI NVENT SYSTEM PUMPI NG FROM VELL PO NTS | N THE COHANSEY; PUMPI NG
FROM VELL PO NTS I N THE KI RKWDOD, TEMPORARI LY RERCQUTI NG CHESTNUT BRANCH ANDY OR RABBI T RUN.

THE USE OF VAPOR SUPPRESSANT TECHNOLOG ES SUCH AS VAPCR SUPPRESSANT FOAM AND PORTABLE | NFLATABLE WORKTENTS.

THE WORKERS AND RESI DENTS WOULD BE PROTECTED THROUGH MEASURES QUTLI NED I N PRQJECT- SPECI FI C HEALTH AND SAFETY
PLANS AND THROUGH CONTRACTOR ADHERANCE TO OCCUPATI ONAL SAFETY AND HEALTH ACT (OSHA) REGULATIONS. STRICT AR
MONI TORI NG AT THE CONSTRUCTI ON SI TE AS VEELL AS I N THE NEARBY RESI DENTI AL AREAS WOULD NEED TO BE | MPLEMENTED.
NO SE ASSCCI ATED W TH THE ROTARY DRI ER UNI T MAY NEED TO BE M Tl GATED THROUGH NO SE SUPPRESSANT HOUSI NG OR
INSULATION. I T I'S NOT ANTI Cl PATED THAT ANY SUCH NO SE WOULD BE NOTI Cl BLE EXCEPT PGCSSI BLY DURI NG NI GHT- Tl ME
OPERATI ON, | F NI GHT-TI ME OPERATI ON | S ACCEPTABLE TO THE LOCAL COVMIUNI TY. DUST AND PARTI CULATE MATTER ARE NOT
EXPECTED TO BE A CONCERN DUE TO THE DAMP NATURE OF THE MARSH SO LS AND THE LAKE AND STREAM SEDI MENTS.

THE DI STURBANCE OF SO LS DURI NG MARSH EXCAVATI ON AND SEDI MENTS DURI NG DREDGA NG WLL LIKELY RESULT I N AN

I NCREASE | N SUSPENDED SEDI MENTS THAT NMAY CARRY CONTAM NANTS | NTO THE LOCAL SURFACE WATERS. REROUTI NG COF
STREAMB, THE USE OF SILT CURTAINS, AND LI M TING THE FLON OF WATER AT THE ALCYON LAKE SPI LLWAY WOULD ALL

RESULT IN A M N M ZATI ON OF THE TRANSPORT OF SUSPENDED SCLI DS | N LOCAL SURFACE WATERS.



COVMUNI TY ACCEPTANCE

TH S EVALUATI ON CRI TERI ON ADDRESSES THE DEGREE TO WH CH MEMBERS OF THE LOCAL COMMUNI TY SUPPCRT THE REMEDI AL
ALTERNATI VES BElI NG EVALUATED.

THE COMMUNI TY HAS SHOM A GREAT DEAL COF SUPPORT FOR THE PROPCSED OFF- SI TE CLEANUP. THE MAYOR AND THE TOMWN
COUNCI L OF THE BOROUGH OF PI TMAN MOVED TO PURCHASE THE ALCYON RACETRACK I N ORDER TO EXPEDI TE THE CFF-SI TE

CLEANUP ACTI ON. THE BOROUGH ALREADY OMNED THE ADJACENT PARK AND HAD DEBATED PURCHASI NG THE RACETRACK AND

ADJO NI NG WOODS FOR SEVERAL MONTHS.  BY PURCHASI NG THAT PROPERTY, PI TMAN HAS ASSURED THAT:

(1) LAND FOR PLACEMENT OF TREATED NMATERI ALS W LL BE AVAI LABLE;

(2) A COWPLETE STAG NG AND DI SPCSAL AREA |'S REMOVED FROM RESI DENTI AL AREAS;
(3) TRUCK TRANSPORTATI ON TRAFFI C WLL NOT | MPACT THE LOCAL COVMIUNI Tl ES; AND
(4) REMEDI ATI ON CAN BE PERFORMVED AT A RELATI VELY LOW COST.

MR DOUGLAS ZEE OMS THE PROPERTY (ORCHARDS) BETWEEN THE LANDFI LL AND THE RACETRACK. DI SCUSSI ONS WTH MR
ZEE | NDI CATE THAT HE IS WLLING TO ALLOW TRUCK ACCESS TO ROADS ON HI S PROPERTY BETWEEN THE LI PARI LANDFI LL
AND THE RACETRACK. THE COWVPLETI ON OF A FORVMAL ACCESS AND EASEMENT AGREEMENT WTH MR ZEE WOULD ENSURE THAT
TRUCK TRAFFIC | MPACT IN THE COMIUNITY | S KEPT TOA MNITMUM  EXI STI NG ROADS ARE SHOMN | N FI GURE 1. THE
SPECI FI C CONCERNS OF THE COVWMUNI TY W TH REGARD TO THE REMEDI AL ACTI VI TI ES | NCLUDE, SUPPRESSI ON OF VOLATI LE
EM SSI ONS DURI NG EXCAVATI ON AND DREDA NG NO SE ASSCOCI ATED W TH THE ROTARY DRI ER, OFF- GAS

COLLECTI OV TREATMENT OF CONTAM NANTS FROM THE ROTARY DRI ER, TESTI NG OF TREATED MATERI ALS DURI NG AND AFTER
TREATMENT TO ASSURE EFFECTI VENESS OF THE TREATMENT, POTENTI AL PUBLI C HEALTH AND ENVI RONMENTAL | MPACTS
ASSCCI ATED W TH RESI DUALS | N TREATED MATERI ALS, FI NAL AESTHETI C APPEARANCE OF THE RACETRACK AREA, AND USE
RESTRI CTI ONS ON THE RACETRACK AREA. DETAI LED RESPONSES TO THE COMMUNI TY CONCERNS ARE CONTAINED IN THE
RESPONSI VNESS SUMVARY ( ATTACHMVENT F) .

A CORCLLARY | SSUE ASSCOCI ATED WTH THE | MPACT OF THE LI PARI LAND-FI LL ON ALCYON LAKE IS THE NEED FOR A
WATERSHED MANAGEMENT PLAN TO ADDRESS OTHER PO NT AND NON- PO NT SCURCES OF PCLLUTI ON WH CH MAY | MPACT THE
LAKE. EFFORTS ARE UNDERVWAY TO | NTEGRATE THE OFF- SI TE REMVEDI ATI ON W TH THE GOALS OF A COVPREHENSI VE WATERSHED
MANAGEMENT PLAN

cosT

COSTS ARE EVALUATED | N TERVS OF CAPI TAL COSTS, OPERATI ON AND NAI NTENCE COSTS, AND PRESENT WORTH COSTS.  THESE
| TEMS ARE | NCLUDED I N TABLE 9. THE COSTS ASSCCI ATED W TH THE PREFERED COFF- SI TE REMEDI ATI ON OF ALCYON LAKE,
RABBI T RUN AND CHESTNUT BRANCH STREAM REPRESENT THE LOWNEST COSTS FOR THE REMEDI ATI ON OF THESE AREAS. THIS IS
SI GNI FI CANT I N THAT THE PREFERED ALTERNATI VES ALSO | NVOLVE TREATMENT TO ACHI EVE A PERVANENT REMEDY. THE COST
ASSCCI ATED W TH REMEDI ATI NG CHESTNUT BRANCH MARSH |'S NOT THE LOWEST, HONEVER, | T DCES PROVI DE THE GREATEST
ASSURANCE FOR PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONMENT.

THE COLLECTI ON OF LEACHATE ( ALTERNATI VES 2B AND 16) ADDRESSES THE REQUI REMENTS OF THE SEPTEMBER 30, 1985 RCD.
ALTERNATI VE 16 WLL UTILIZE THE EXI STING WELLS TO THE EXTENT THAT I T | S FEASI BLE (A PUWI NG NETWORK W LL BE
REQUI RED AND THE NEED FOR ADDI TI ONAL WELLS W LL BE EVALUATED DURI NG THE REMEDI AL DESIGN) AS WELL AS THE

ON-SI TE TREATMENT FACILITY. COSTS ASSOCI ATED WTH TH S OPTI ON PRI MARI LY | NVOLVE OPERATI ON AND MAI NTENANCE.
COLLECTI ON OF LEACHATE I N THE MARSH AREA, ALTERNATIVE 2B, | S NOT THE LEAST EXPENSI VE ALTERNATI VE FOR

COLLECTI ON OF SEEPACGE I N THE MARSH. HOWEVER, | T DCES PROVI DE THE GREATEST DEGREE COF PUBLI C HEALTH AND

ENVI RONMVENTAL PROTECTI ON AND, FURTHER, HAS THE LOWEST OPERATI ON AND MAI NTENANCE COSTS. THE RANGE CF COSTS
ASSOCI ATED W TH ALTERNATI VES 1, 2A, 2B, AND 3 VARY BY LESS THAN 10 PERCENT ($5, 788,000 TO $6, 365, 000). TABLE
10 SHONS THE COSTS ASSOCI ATED W TH THE PREFERRED ALTERNATI VES, AND THE RANGE ASSOCI ATED W TH OTHER CANDI DATE
ALTERNATI VES FOR THE SAME OPERABLE UNIT.

#SR
SEL ECTED REMEDY



THROUGH THE COMPARATI VE ANALYSI S DESCRI BED | N THE PRECEEDI NG SECTI ON AND AS QUTLINED IN TABLE 9 AND I N THE
OFF-SI TE FS, THE REMEDY THAT HAS BEEN SELECTED WHI CH PROVI DES THE BEST BALANCE AMONG THE CRI TERI A AND

SATI SFI ES THE STATUTCRY REQUI REMENTS OF SECTI ON 121 OF CERCLA, AS AMENDED, IS A COVBI NATI ON OF ALTERNATI VES
2B, 9B (CPTION 2) 12B, 14B, 16, 18B, AND 19 W TH PLACEMENT OF TREATED MATERI ALS AT THE ALCYON RACETRACK. THE
OFF- SI TE COLLECTI ON SYSTEM ( ALTERNATI VES 2B AND 16) W LL ENSURE THAT CONTAM NATED GROUND WATER I N THE
COHANSEY AND KI RKWOOD AQUI FERS DCOES NOT DI SCHARGE | NTO CHESTNUT BRANCH STREAM  THESE ACTI ONS W LL ENSURE
THAT SURFACE WATER CRI TERI A UNDER THE CLEAN WATER ACT AND NEW JERSEY SURFACE WATER STANDARDS ARE ACHI EVED.
ALTERNATI VE 9B W LL ENSURE THAT CONTAM NANTS PRESENT | N THE CHESTNUT BRANCH MARSH DO NOT CONTI NUE TO M GRATE
AND | MPACT LOCAL SURFACE WATERS AND SEDI MENTS. EXPOSURE ROUTES FCR Al R | NHALATI ON AND SO L CONTACT
CHARACTERI ZED AS PCSI NG POTENTI AL LONG TERM HUVAN HEALTH THREATS W LL ALSO BE ELI M NATED. ALTERNATI VE 12B
WLL REMOVE AND TREAT CONTAM NATED SEDI MENTS THAT CONTAI N CONTAM NANTS PRESENT | N THE WATER COLUMN CF THE
LAKE AT LEVELS THAT EXCEED FWQC. ADDI TI ONALLY, BCEE HAS BEEN DETECTED IN FI SH TI SSUE FROM THE FI SH CF ALCYON
LAKE. | NGESTI ON CF FI SH FROM THE LAKE WAS CHARACTERI ZED AS AN EXPOSURE PATHWAY ASSCCI ATED W TH A LONG TERM
HUVAN HEALTH THREAT. APPROPRI ATE SAMPLI NG AND ANY NECESSARY REMOVAL, RELQOCATI ON, ANDY OR RESTOCKI NG OF

AQUATI C WLDLI FE WLL BE MADE PRI OR TO LAKE REMEDI ATI ON.  ALTERNATI VES 14B AND 18B WLL REMOVE AND TREAT
CONTAM NATED SEDI MENTS | N RABBI T RUN AND CHESTNUT BRANCH STREAM THAT CONTAI N CONTAM NANTS PRESENT | N THE
WATER COLUWN AT LEVELS THAT EXCEED SURFACE WATER CRI TERI A AND STANDARDS. ALL OF THE DOMSTREAM AND

DOMNGRADI ENT AREAS HAVE BEEN SHOMN TO CONTAI N ELEVATED LEVELS COF LI PARI RELATED CONTAM NANTS.

THE USE OF THE ALCYON RACETRACK AS AN AREA TO PLACE TREATED, NON- HAZARDOUS MATERI AL WLL BE | N COVPLI ANCE

W TH ARARS, PROVI DE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT, |S EASILY | MPLEMENTED, W LL PROVI DE

LONG TERM EFFECTI VENESS, AND HAS THE SUPPORT OF THE LOCAL COMMUNI TY. AT PRESENT, THE ONLY GUI DELI NES

AVAI LABLE FOR SO LS ARE NEW JERSEY SO L CLEANUP CGBJECTI VES. AS DI SCUSSED EARLI ER, TREATED MATERIAL | S
EXPECTED TO BE WTH N THE GUI DELI NES OF THOSE OBJECTI VES. DURI NG REMEDI AL DESI GN ACTI VI TI ES THE

DETERM NATI ON CF SI TE- SPECI FI C | NFORVATI ON SUCH AS SO L PROPERTI ES AND DEPTH TO GROUND WATER W LL BE

| NCORPCRATED | NTO A DETERM NATI ON OF M NI MUM SI TE SPECI FI C CLEANUP LEVELS FOR SO LS AND SEDI MENTS PRI CR TO
THEI R PLACEMENT AT THE RACETRACK. THE LEVELS THAT WLL BE SET WLL ENSURE PROTECTI ON CF HUMAN HEALTH AND THE
ENVI RONMVENT.  THE ESTI MATED COST ASSCCI ATED W TH THE SELECTED REMEDY |'S $21 M LLI ON ( TABLE 10).

#SFS
STATUTCRY FI NDI NGS/ SUMVARY

THE SELECTED REMEDY SATI SFI ES THE NI NE EVALUATI ON CRI TERI A TO THE GREATEST DEGREE OF THE ALTERNATI VES
EXAM NED.

THE AGENCY HAS BEEN EXPLI CI TLY DI RECTED BY CONGRESS | N SECTION 121(B) OF CERCLA, AS AMENDED, TO SELECT

REMEDI AL ACTI ONS WHI CH UTI LI ZE PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES OR RESQURCE
RECOVERY CPTI ONS TO THE NMAXI MUM EXTENT PRACTI CABLE. I N ADDI TI ON, THE AGENCY | S TO PREFER REMEDI AL ACTI ONS
THAT PERMANENTLY AND SI GNI FI CANTLY REDUCE THE MOBILITY, TOXICA TY OR VOLUVE OF SITE WASTES. APPLYING TH S
STATUTORY PREFERENCE HERE, ALTERNATI VES 9B, 12B, 14B AND 18B PROVI DE THE GREATEST DEGREE COF LONG TERM

EFFECTI VENESS AND PERMANENCE BY UTI LI ZI NG A TREATMENT TECHNOLOGY THAT W LL PERVMANENTLY REMOVE ORGAN C

CONTAM NANTS ATTRI BUTABLE TO THE LI PARI LANDFILL I N THE OFF-SI TE AREAS. I N ADDI TI ON, EXCAVATI ON AND DREDG NG
WLL ALSO FULFI LL THE PREFERENCE FOR PERVANENT ELI M NATI ON CR REDUCTI ON OF THE PUBLI C HEALTH AND

ENVI RONMENTAL RI SK. BECAUSE OF THE POTENTI AL MOBI LI TY OF THE CONTAM NANTS | N SEDI MENTS AND THE

Bl QACCUMULATI ON I N FI SH, THI S PERVANENT SCLUTI ON | S APPROPRI ATE. THERE WOULD BE VI RTUALLY NO RESI DUAL RI SK
ASSCOCI ATED W TH THI' S ALTERNATI VE SI NCE THE ORGANI C CONTAM NANTS WOULD BE REMOVED THROUGH THE THERVAL
TREATMENT PROCESS AND THE EXCAVATI ON AND DREDG NG PLANS. ALSO THERE WOULD BE NO NEED FOR EVENTUAL
REPLACEMENT OF THE REMEDY SI NCE THE RESI DUALS FROM THE TREATMENT PROCESS W LL BE NON-HAZARDOUS. FINALLY, TH' S
REMEDY |'S RELI ABLE AND WLL AVO D THE LONG TERM UNCERTAI NTI ES ASSOCI ATED W TH LAND DI SPCSAL OF UNTREATED
WASTES. HENCE, PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT ON A LONG TERM PERVANENT BASI S |S BEST ASSURED
BY THE SELECTED ACTI ONS. THESE ACTI ONS, CCOUPLED W TH LEACHATE COLLECTI ON AND TREATMENT | N THE COHANSEY AND
KI RKWDOD AQUI FERS ( ALTERNATI VES 2B AND 16), ENSURE THE PERVANENT ELI M NATI ON OF LI PARI RELATED CONTAM NANTS
IN THE OFF-SI TE ENVI RONVENT.

THE THERVMAL TREATMENT PROCESS WOULD COVPLY W TH ALL ACTI ON SPECI FI C ARARS. I N ADDI TI ON, THE RESI DUALS FROM
THE THERVAL TREATMENT WOULD BE DETERM NED NON- HAZARDOUS AND WOULD NOT PCSE A THREAT TO HUVAN HEALTH OR THE
ENVI RONMVENT THROUGH ANY EXPOSURE PATHWAY.



THE AGENCY BELI EVES THAT THE ROTARY KI LN DRI ER TECHNOLOGY | S AVAI LABLE AND RELI ABLE FCR THE TREATMENT OF
CONTAM NATED SO LS AND SEDI MENTS EXISTING IN THE VI NI TY OF THE LI PARI LANDFILL SITE. TH' S TECHNOLOGY HAS
BEEN SUCCESSFULLY | MPLEMENTED AT THE MCKIN SUPERFUND SI TE | N GRAY, NMAINE TO REMOVE VOLATI LE ORGANI CS AND PAHS
( POLYARQOVATI C HYDROCARBONS) FROM SO LS.  THE LAND AREA | S AVAI LABLE FOR THE SI TI NG OF THE TREATMENT PROCESS
UNI TS AND PLACEMENT OF THE TREATED, NON- HAZARDOUS SO LS AND SEDI MENTS. PILOT TESTI NG OF THE EQUI PMENT WOULD
BE UTI LI ZED TO ENSURE THE OPERATI ONAL RELI ABILITY OF THE UNNT ON SI TE- SPECI FI C SO LS AND SEDI MENTS.  ALTHOUGH
TH S REMEDY WOULD REQUI RE MEASURES TO CONTROL PGCSSI BLE RI SKS RELATED TO CONSTRUCTI ON AND CPERATION (E.G AIR
EM SSI ONS), THE AGENCY' S ANALYSI S | NDI CATES THAT ALL OF THESE FACTORS CAN BE ADEQUATELY CONTROLLED.

THE CAPI TAL COSTS FOR THERVAL TREATMENT OF THE SO LS AND SEDI MENTS FOLLOAED BY PLACEMENT AT THE ALCYON
RACETRACK ARE LESS THAN THE COSTS ASSCCI ATED W TH DI SPOSAL (W TH OR W THOUT TREATMENT) AT A MUNI G PAL OR RCRA
FACILITY. FUTHERMORE, BECAUSE THE THERVAL TREATMENT PROCESS REPRESENTS A PERVANENT REMEDY, THERE WOULD BE NO
LONG TERM OPERATI ON AND MAI NTENANCE COSTS ASSOCI ATED W TH FUTURE MONI TCRING.  WHI LE THE SELECTI ON CF THE
REMEDY | NVOLVES THE BALANCI NG OF COSTS AND EFFECTI VENESS AGAI NST THE RELATI VE BENEFI TS OF EACH ALTERNATI VE,
THE AGENCY | S STATUTCORI LY REQUI RED TO FAVOR REMEDI ES THAT ARE PERVANENT AND THAT UTI LI ZE TREATMENT

TECHNOLOG ES WHI CH PERVANENTLY AND SI GNI FI CANTLY REDUCE THE TOXI G TY, MOBILITY OR VOLUME OF THE CONTAM NANTS.

THE SELECTED ACTI ONS REPRESENT THE BEST BALANCE OF THE NI NE EVALUATI ON CRI TERI A AND ARE COST- EFFECTI VE,
PERVANENT SCLUTI ONS TO CONTAM NATI ON PRCBLENMS EXI STI NG | N THE ENVI RONVENT.

THE COMMUNI TY PREFERS THAT ALL OF THE CONTAM NATED SO LS AND SEDI MENTS I N THE OFF-SI TE AREAS BE

EXCAVATED DREDGED AND TREATED TO PERVANENTLY REMOVE CONTAM NANTS. WHI LE THERE HAS BEEN SOVE LOCAL
APPREHENSI ON AT PLACI NG THE NON- HAZARDOUS TREATED MATERI ALS AT THE ALCYON RACETRACK, THE MAJCORITY OF THE
LOCAL CI TI ZENS AND ELECTED OFFI Cl ALS STRONGLY FAVOR THI'S OPTION.  THE PRI MARY COVMUNI TY CONCERNS TO BE
ADDRESSED DURI NG REMEDI ATI ON WLL BE NO SE, ODORS, AND VAPCR CONTRCOLS ASSOCI ATED W TH THE REMEDI AL ACTI ONS.

I N ADDI TI ON, DEMONSTRATI ON OF THE EFFECTI VENESS OF THE TREATMENT PROCESSS WOULD BE REQUI RED. RESTCRATI ON OF
THE RACETRACK AREA TO AN ACCEPTABLE AESTHETI C LEVEL WOULD ALSO BE REQUI RED.

THE SELECTED REMEDY WOULD BE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT BY: 1) UTI LI ZI NG TREATMENT TO
REDUCE TOXI CI TY AND MOBI LI TY OF THE WASTE; 2) BEI NG THE MOST EFFECTI VE AND PERVANENT SCOLUTI ON I N THE
LONG TERM 3) BElI NG RELATI VELY EASY TO | MPLEMENT; AND 4) ASSURI NG SHORT- TERM EFFECTI VENESS. FURTHERMORE,
ALTENATI VES 2B AND 16 WOULD MEET THE | NTENT OF THE SEPTEMBER 30, 1985 RCD RELATI VE TO LEACHATE COLLECTI ON.

I N SUMVARY, EPA HAS SELECTED ALTERNATI VES 2B, 9B, 12B, 14B, 16, 18B, AND 19 BECAUSE THEY ARE PROTECTI VE CF
HUVAN HEALTH AND THE ENVI RONMVENT, WLL ATTAIN ALL APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS, ARE
COST- EFFECTI VE, AND UTI LI ZE PERVANENT SCLUTI ONS AND TREATMENT TECHNOLOG ES CR RESOURCE RECOVERY COPTI ONS TO
THE MAXI MUM EXTENT PRACTI CABLE. ADDI TI ONALLY, SINCE THESE ALTERNATI VES EMPLOY THERMAL TREATMENT TO

ELI M NATE THE PRI NCl PAL THREAT AT THE SITE, TH S OPTI ON WOULD ALSO SATI SFY SARA' S PREFERENCE FOR REMEDI ES
VWH CH EMPLOY TREATMENT AS THEI R PRI NCI PAL ELEMENT TO PERVANENTLY AND SI GNI FI CANTLY REDUCE TOXICI TY, MIBILITY
OR VOLUMVE OF THE CONTAM NANTS.



#TA

TABLE 1

H STCRY OF | NVESTI GATI ONS FOR LI PARI LANDFI LL OFF- SI TE AREAS

DATE

5/ 71

9/ 78-6/79

1/ 79

7/79-10/ 79

9/ 79

9/ 79

12/ 79

10/ 80

1980

1981

ACTIVITY
LI PARI LANDFI LL CLGSED.

ROSSNAGEL AND ASSOCI ATES -- WATER QUALITY STUDY ON
ALCYON LAKE -- SO L, SEDI MENT AND SURFACE WATER SAMPLES
CCOLLECTED AND ANALYZED.

NJ SCLI D WASTE ADM NI STRATI ON -- SAMPLED AND ANALYZED
LEACHATE FROM CHESTNUT BRANCH MARSH.

EPA SURVEI LLANCE AND ANALYSI S/ TECHNI CAL ASSI STANCE
TEAM (TAT) -- LEACHATE, SURFACE WATER, SEDI MENT AND
PRI VATE WELL SAMPLI NG AND ANALYSI S.

NJ | NSTI TUTE OF TECHNOLOGY Al R POLLUTI ON RESEARCH
LABORATCRY UNDER DI RECTI ON OF NJDEP -- Al R MONI TORI NG
SAMPLES FROM LEACHATE SEEP AREAS AND RESI DENTI AL
PROPERTY.

NJ DEPARTMENT CF HEALTH -- LEACHATE SAMPLES COLLECTED
AND ANALYZED FROM THE MARSH.

NJ DEPARTMVENT CF FI SH AND GAME UNDER DI RECTI ON OF
NJ TOXI C SUBSTANCES PROGRAM -- FI SH TI SSUE ANALYSI S
FROM ALCYON LAKE. EVALUATI ON OF DI SCHARGES FROM
THE NI CK LI PARI LANDFILL, ROY F. WESTON INC., APRIL
1980, FOR THE RCHM AND HAAS COMPANY.

GLOUCESTER COUNTY PLANNI NG DEPARTMENT -- APPLI CATI ON
TO PERFORM DI AGNOSTI C AND FEASI BI LI TY STUDY UNDER
THE FEDERAL CLEAN WATER ACT.

GLQUCESTER COUNTY PLANNI NG DEPARTMENT -- ROSSNAGEL
AND ASSCOCI ATES CONTRACTED TO PERFORM WATER QUALI TY
STUDI ES ON ALCYON LAKE AND CHESTNUT BRANCH WATERSHED
AREA. Bl OTI C | NVENTORY AND BI CASSAYS PERFORMED.

MUNI G PAL VELLS, GROUND WATER, SO L, SURFACE WATER,
URBAN RUNCFF, AND AGRI CULTURAL RUNCFF SAMPLES WERE
CCOLLECTED AND ANALYZED.

TAT SURVEY -- WEST OF CHESTNUT BRANCH -- CROSS SECTI ON
PRCFI LES TO DEFI NE STRATI GRAPHY I N THE MARSH.



TABLE 1
( CONTI NUED)

12/ 81

7/ 82

1983

7/ 84

2/ 85-2/ 87

6/ 86
9/ 86
10/ 87

3/ 88

EPA FI ELD | NVESTI GATION TEAM - FIT (FRED C. HART)
SI TE | NVESTI GATI ON - - SURFACE WATER, SEDI MENT,
SO L, AND PRI VATE WELL SAVPLES ANALYZED.

RADI AN CORPCRATI ON - - SURFACE WATER, SEDI MENT, AND
Bl OLOGE CAL SAMPLES COLLECTED AND ANALYZED.

RADI AN CORPCRATI ON -- COVPLETED A TWD PHASE STUDY
TO EVALUATE EFFECTS OF REMEDI AL ACTI ON ACTI VI TI ES
AT LI PARI LANDFI LL ON ALCYON LAKE.

NJ DI VI SI ON OF WASTE MANAGEMENT -- CONDUCTED Al R
QUALI TY SURVEYS | N BASEMENTS OF RESI DENTS.

CAMP DRESSER & MCKEE REMEDI AL | NVESTI GATI ON OF THE
OFF- SI TE AREAS -- SURFACE WATER, SEDI MENT, SO L,
LEACHATE, GRCOUND WATER, PRI VATE WELLS, MJNI Cl PAL
VELLS, AND Al R SAMPLES COLLECTED AND ANALYZED.

TAGA STUDI ES BY ERT & FIT CONTRACTORS FOR EPA.

EPA/ ERT -- ENVI RONMENTAL SAMPLI NG OF SURFACE WATER
AND SEDI MENTS TO ADDRESS NATURAL RESCQURCE TRUSTEE
CONCERNS.



TABLE 2
CHRONOLOG CAL SUMVARY CF DI SPOSAL AND REMEDI AL HI STCRY
DATE ACTIM TY
1958 SAND AND GRAVEL OPERATI ONS BEG N; LANDFI LLI NG
OPERATI ONS | NCLUDI NG LI QUI D AS VEELL AS SEM -SCLI D

CHEM CAL, | NDUSTRI AL, AND HOUSEHOLD WASTE DI SPOSAL
BEG NS THEREAFTER

1963- 1971 NJDCOH PERI CDI CALLY | NSPECTS SI TE.

1967- 1969 OVER 2 M LLI ON GALLONS COF LI QUI D WASTE DI SPOSED | N
LANDFI LL DURING TH S TI ME PERI OD.

1968- 1969 S| TE RECEI VES ACCEPTABLE RATI NGS FROM NJDCH.

1969 TWO LANDFI LL FI RES CAUSED BY M SHANDLI NG WASTE.

DECEMBER 1969 LI QUI D WASTE DI SPOSAL ENDS.

1970 NJDOH | NSPECTORS FI RST OBSERVE AND REPORT LEACHATE
SEEPS ALONG BLUFF OVERLOOKI NG CHESTNUT BRANCH.

MAY 1971 SOLI D WASTE DI SPOCSAL ENDS.

JULY 1971 NIJDEP NOTI FIES NI CK LI PARI OF H' S RESPONSI BI LI TY TO
CLEAN UP SITE.

1972 NJDEP FI LES SU T AGAI NST LI PARI AND REQUESTS CLEANUP
OF SITE
1972 LI PARI | MPLEMENTS REMEDI AL ACTI ONS; LI PARI CONSTRUCTS

DRAI NAGE DI TCHES, REGRADES, AND SPREADS LIME WTH
LI TTLE EFFECT.

1973 LI PARI SPREADS LI ME AND FI LLS LONV AREAS WTH LI TTLE
EFFECT.

1974 LI PARI ORDERED BY COURT TO CLEAN UP THE SI TE.

1974 LI PARI | MPLEMENTS ADDI TI ONAL REMEDI AL ACTI ONS.

AUGUST 1982 EPA | SSUES FI RST RECORD OF DECI SI ON.

1982 FENCE | NSTALLED AROUND THE LANDFI LL SI TE

AUGUST 1983  SECOND FENCE | NSTALLED ALONG CHESTNUT BRANCH.



TABLE 2
( CONTI NUED)

CHRONOLOG CAL SUMVARY CF DI SPOSAL AND REMEDI AL HI STCRY

DATE

AUGUST 1983

DECEMBER 1983

DECEMBER 1983

MARCH 1984

MAY 1984

SEPTEMBER 1984

OCTOBER 1984

NOVEMBER 1984

SEPTEMBER 1985

ACTIVITY
WORK BEG NS ON REMEDI AL ACTI ONS, | NCLUDI NG
SLURRY CUTOFF WALL, SURFACE CAP, GAS VENTS,
AND SURFACE WATER RUNCFF CONTRCLS.

SLURRY WALL COWPLETED; SURFACE CAP | NSTALLATI ON
BEG NS.

COLD WEATHER STOPS WORK ON CAP W TH ONLY 70
PERCENT CF CAP COWPLETED.

WORK RESUMES ON LANDFI LL CAP.

WATER TABLE RI SES TO TOP OF CUTCFF WALL,
AFFECTI NG SURFACE CAP.

TEMPORARY GROUND WATER DEWATERI NG AND TREATMENT
SYSTEM | NSTALLED.

PUVP- DO COVPLETED.
QUTSI DE WORK COMPLETED.

EPA | SSUES SECOND RECORD CF DECI SI ON.



TABLE 4
REPRESENTATI VE LI PARI CONTAM NANTS | N GROUNDWATER, MARSH AND Al R-- POST CONTAI NMVENT CONSTRUCTI ON (1984)

DONNGRADI ENT  GROUNDWATER  LEACHATE Al R- BORNE

COHANSEY KI' RKWOCD MARSH RESI DENTI AL
U@ L U@ L U@ L PPB PPB
ACETONE - 58, 000 21, 000 1, 000 369
BENZENE 6, 900 3,770 3, 900 1, 100 25
BCEE 240, 000 88, 700 27, 852* 1,100 35
12, 000
1, 1- DCA 66J 780 137* - 180
3.6J
1, 2- DCA 8, 500 14, 000 1, 525* 290 10J
1, 200
METHYLENE- 14, 000 11, 300 4, 600B 120 243
CHLCRI DE 2,200
M K 8, 300 106, 000 24, 319* NA 123
22, 000
NAPHTHAL ENE - - 4,200 120 NA
PHENCL 21, 000 28, 000 9, 468* 60 NA
8, 600
TOLUENE 26, 000 47, 800 7,600 2,500 18

NA - NOT ANALYZED
J - ESTI MATED

B - PRESENT IN BLANK, 2ND NUMBER REPRESENTS H GHEST CONCENTRATI ON W THOUT A "B".

* . DID NOT PASS QA QC, 2ND NUVBER REPRESENTS H GHEST CONCENTRATI ON W THOUT QV QC QUALI FI ER
- - NOT DETECTED

BCEE - BI S(2- CHLORCETHYL) ETHER

1,1-DCA - 1, 1- Dl CHLORCETHANE

1,2-DCA - 1, 2- DI CHLOROETHANE
M K - METHYL | SCBUTYL KETONE, ALSO KNOMN AS 4- METHYL- 2- PENTANONE, M BK, AND HEXONE.



TABLE 5

RI SK ASSESSMENT

Rl SK
COVPOUND  LOCATION  PATHWAY (AVERAGE) ( MAXI MUM
ARSEN C* LEACHATE  DERVAL 2X10-8 4X10-6
CONTACT
BCEE* * ALCYON CONSUMPTI ON 5X10-7 4X10-6
LAKE OF FI SH
BCEE ALCYON SW MM NG 1X10-7 3X10-7
LAKE
BENZENE MARSH I NHALATI ON - 2X10-5
FENCE
BCEE " " - 6X10- 4
1, 2-DCA*** " " - 2X10-6

Rl SK ASSESSMENT FOR POTENTI AL HUMAN HEALTH | MPACTS FOR LONG TERM EXPOSURE TO CONTAM NANTS ( FROM OFF- SI TE Rl
REPCRT) .

* ARSENI C CONCENTRATI ONS I N LOCAL SO LS POCSE A SI M LAR RI SK.
** Bl §(2- CHLORCETHYL) ETHER

*xx 1, 2- DI CHLORCETHANE



TABLE 6
FRESH WATER QUALITY CRITERIA (UG L) FEDERAL CLEAN WATER ACT
COVPOUND LCOCATI ON & CONCENTRATI ON HUMAN HEALTH FRESH WATER AQUATI CLI FE

CHESTNUT RABBI T ALCYON WATER & FISH FISH  ACUTE CHRONI C

BRANCH RUN  LAKE  INGESTION  ONLY

ARSENC - 103 7.8J 2.2 17.5 360 190
BENZENE 9. 7B - 100J .66 40 5300 -
BCEE 20J 87 19 .03 1.36 - -
BERYLLI UM ND 4.2 1.5 . 0037 . 064 100 53
CADM UM  ND 6.7  6.9%/(0.1) 10 - 39 11
CHROM UM * 1470 14 2190 - - 1700 210
COPPER 23 25 ND 170 M5 3433 MG 18 12
LEAD 16 82)  234*(125) 50 - 8.2 3.2
MERCURY  ND .12 .30 144 NG 146 NG 24 . 012
NI CKEL 14 16 7.4 13.4 100 1800 96
SI LVER 6*(5) ND ND 50 - 4.1 0.12

**(CHROM UM - TRI VALENT)
FRESH WATER 2 NON TROUT (UG L) NJ SURFACE WATER STANDARDS (NJAC. 9-4.1 ET SEQ
COVPOUND LOCATI ON STANDARD

RABBI T CHESTNUT  ALCYON

RUN BRANCH LAKE

ARSENI C 10J - 7.6J 50
CHROM UM 14 1470 2190 50
LEAD 82J 17%(16)  234*(125) 50

* DI D NOT PASS Q¥ @C (NUMBER | N PARENTHESI S |'S THE H GHEST DETECTED VALUE W THOUT A QN QC QUALI FI ER)
J - ESTI MATED NG - NANOGRAMS ND - NOT DETECTED

B - PRESENT I N BLANK - NO STANDARD HAS BEEN PROMULGATED



TABLE 6 ((CONT.)

SURFACE WATER QUALITY CRI TERI A FOR FRESHWATER CLASS 2- - NONTROUT

TOXI C
SUBSTANCE

ALDREN DI ELDRI N

MAXI MUM
CONCENTRATI ON
( PPB)

0.0019

AMMONI A, UN-1 ONI ZEDA 50

TOTAL ARSEN C

TOTAL BARI UM

BENZI DI NE

TOTAL CADM UM

CHLORDANE

TOTAL RESI DUAL
CHLORI NE

TOTAL CHROM UM

DDT AND METABQLI TES

A 24- HOUR AVERAGE.

50

1, 000

0.1

10

0. 0043

3.0

50

0. 0010

MAXI MUM
TOXI C CONCENTRATI ON

SUBSTANCE (PPB)

ENDCSULFAN 0. 056

ENDRI N 0. 0023

HEPTACHLOR 0. 0038

TOTAL LEAD 50
L1 NDANE 0. 080
TOTAL MERCURY 2.0
PCB 0.014

TOTAL SELENIUM 10

TOTAL S| LVER 50

TOXAPHENE 0.013



TABLE 6 ((CONT.)

MAXI MUM DETECTED
CONCENTRATI ON I'N
KI RKWOCD AQUI FER

| NGESTI ON CONSUMPTI ON
(UG L) O\LY (UG L)

VOLATI LES

ACETONE

BENZENE

2- BUTANONE

CHLOROFORM

1,2 DI CHLORCETHANE

ETHYLBENZENE

METHYLENE CHLORI DE

4- METHYL- 2 PENTANONE

TOLUENE

1,1,1,- TR CHLORCETHANE

TOTAL XYLENES

SEM - VOLATI LES:

BENZOl C ACI D

BI S (2- CHLOROETHYL) ETHER

(U@L

66, 000

2600J

25, 000

86

14, 000

1,770

8, 800

106, 000

25, 000

25, 000

25, 000

54, 000

55, 000

BI S (2- ETHYLHEXYL) PHTHLATE 10 J

5, 300

28,900

11, 800

32, 000

17, 500

18, 000

FRESH WATER AQUATI C LI FE
FRESH ACUTE FRESH CHRONI C
(u@L)

(UG'L)

1, 240

20, 000

9, 400



TABLE 6 ((CONT.)

MAXI MUM DETECTED HUMAN HEALTH
CONCENTRATI ON | N WATER AND FISH  FI SH
KI RKWDOD AQUI FER | NGESTI ON CONSUVPTI ON

(UG L)
(UG L) O\LY (UG L)

VOLATI LES:

ACETONE 66, 000

BENZENE 2600J 0. 66 40

2- BUTANONE 25, 000

CHLOROFCRM 86 0. 19 15. 7

1,2 DI CHLORCETHANE 14, 000

ETHYLBENZENE 1,770 1.4 MG 3.28 MG

METHYLENE CHLORI DE 8, 800

4- METHYL- 2 PENTANONE 106, 000

TOLUENE 25, 000 14.3 MG 424 MG

1,1,1, - TR CHLORCETHANE 25, 000 0.6 41.8

TOTAL XYLENES 25, 000

SEM _- VOLATI LES:

BENZO C ACI D 54, 000

BI'S (2- CHLORCETHYL) ETHER 55, 000 0.03 1.36

BI S (2- ETHYLHEXYL) PHTHLATE 10 J



(TABLE 6 CONT.)

MAXI MUM DETECTED FRESH WATER AQUATI C LI FE
CONCENTRATI ON I'N
KI RKWOCD AQUI FER FRESH ACUTE FRESH CHRONI C
| SOPHORONE 1, 500 117, 000
4- METHYLPHENCL 2,900
PHENCL 28, 000 10, 200 2560
| NORGANI CS:
ARSEN C 19 360 190
CADM UM 64 39 11
CHROM UM (I11) 268 1,700 210
LEAD 1,040 J 8.2 3.2
MERCURY 0.75 R* 24 0.012
NI CKEL 278 1, 800 96
ZI NC 35, 000 130 110

* SPI KED SAMPLE RECOVERY UNACCEPTABLE



(TABLE 6 CONT.)

| SOPHORONE

4- METHYLPHENCL
PHENCL

| NORGANI CS:
ARSENI C

CADM UM

CHROM UM (1 11)
LEAD

NERCURY

NI CKEL

ZI NC

MAXI MUM DETECTED
CONCENTRATI ON I'N
KI RKWOCD AQUI FER

1,500
2,900

28, 000

19
64
268
1,040 J
0.75 R*
278

35, 000

* SPI KED SAMPLE RECOVERY UNACCEPTABLE

HUMAN HEALTH
WATER & FISH  FISH ONLY
| NGESTI ON
5.2 MG 520 MG

30

2.2 17.5

10

50

144 NG 146 NG

13. 4 100

5 MG



TABLE 7

REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

TECHNOLOGY ADVANTAGES
SOURCE CONTRCL CONTRCL M GRATI ON OR CONTAI N WASTE TO
AND CONTAI NIVENT PREVENT VERTI CAL OR HORI ZONTAL M GRATI ON

OF LEACHATE; AND PREVENT PUBLI C AND
ENVI RONVENTAL  EXPOSURE.

STRUCTURAL CONTAI N-
MENT

MARSH

-1 MPERMEABLE SURFACE  PREVENTS DI RECT RAI N | NFI LTRATI O\

COVER PREVENT | NHALATI ON AND | NGESTI ON
EXPOSURE.
- PERVEABLE SURFACE M N'M ZE | NHALATI ON AND | NGESTI ON
COVER EXPOSURE; ALLONS DI RECT RAIN | N-
FI LTRATI ON THAT ENCHANCES NATURAL
FLUSH NG
LAKE
- SEDI MENT CAPPI NG REDUCES ERCSI ON AND LEACHI NG CF

CONTAM NATED SEDI MENTS.



TABLE 7

TECHNOLOGY

SOURCE CONTRCL
AND CONTAI NVENT

STRUCTURAL CONTAI N-
MENT

MVARSH

- | MPERVEABLE SURFACE
COVER

- PERVEABLE SURFACE
COVER

LAKE
- SEDI MENT CAPPI NG

REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

PASSED SCREEN NG

CATEGORY
DI SADVANTAGES 1* 2%
POTENTI AL FUTURE DETERI ORATI ON
SOURCE CONTRCL COR CONTAI NVENT
BARRI ERS.
M NI M ZES NATURAL FLUSHI NG YES YES
REQUI RES LONG TERM NMAI NTENANCE
AND MONI TORI NG
HYDRAULI C CONTROLS OF THE GROUND YES YES

WATER REQUI RED WHERE CONTAM NANTS
EXI STS TO M N M ZE RECONTAM NATI ON.
REQUI RES LONGTERM MAI NTENANCE AND
MONI TORI NG

GRAUT OR SEALANT MAY | MPACT OVER-
LYI NG WATER. COVERAGE MAY BE

I NCOWPLETE. LI M TED TO PROTECTED
BODI ES OF WATER  MAY REQU RE PRI CR
COVPACTI ON OF BOTTOM SEDI MENTS.

YES



TABLE 7

REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

PASSED SCREEN NG

CATAGCORY
TECHNCOLOGY ADVANTACES
MARSH
-BOTTOM LI NER REDUCE VERTI CAL M GRATI ON COF
LEACHATE.
- SLURRY WALLS CONTAI N WASTE.
- SHEET PI LES PROVI DES LONEST PERVEABI LITY OF

- GROUT CURTAI NS

- SYNTHETI C MEMBRANE

HORI ZONTAL FLOW BARRI ERS AVAI LABLE
WHEN PRCPERLY SEALED.

M NI M ZES CONTAM NANT M GRATI ON.

M NI'M ZES RAI N | NFI LTRATI ON AND
SUBSEQUENT CONTACT W TH WASTE TO
REDUCE M GRATI ON CF LEACHATE.



TABLE 7
REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

PASSED SCREEN NG
CATAGCRY
TECHNOLOGY DI SADVANGES 1* 2%

MVARSH

-BOTTOM LI NER TECHNOLOGY NOT FEASI BLE. NO NO
VARYlI NG GEOLOGY ACRCSS THE
MARSH | NCREASES DI FFI CULTI ES
I N\VOLVED | N APPLI CATI ON OF THE
LI NER

- SLURRY WALLS REQUI RES HYDRAULI C CONTRCLS. NO NO
MOST EFFECTI VE WHEN KEYED | NTO
NATURAL CLAY BOTTCM LI NER
VWH CH, HOAEVER, DCES NOT EXI ST
IN MARSH. REQUI RES LEVEL
TERRAI N NOT' PRESENT | N MARSH.

- SHEET PI LES GEOLOGY WLL NOT SUPPCRT A NO NO
"HANG NG' WALL. DEPTH FCR
CONTAI NVENT EXCEEDS LENGTH
OF PI LES.

- GROUT CURTAI NS RARELY USED | N UNCONSQOLI DATED NO NO
FORVATI ONS.  SUBJECT TO
CHEM CAL DECOWPCSI TI ON.

- SYNTHETI C MEMBRANE Dl FFI CULT TO | NCORPORATE | NTO NO NO
SLURRY WALL CONSTRUCTI ON.
REQUI RES COVPLETE EXCAVATI ON
OF CONTAM NATED SA LS.



TABLE 7

REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

TEHNOLOGY ADVANTACES

- PUMPI NG VWELLS OFFSI TE ACTI VE CONTRCL OF CONTAM NANT
COLLECTI ON AND COLLECT BY LONERI NG WATER TABLE BELOW
SEEPAGE FROM MARSH. SOURCE.

- SUBSURFACE DRAI NS PASSI VE SYSTEM TO COLLECT WATER
CFFSI TE COLLECTI ON DONNGRADI ENT OF SOQURCE. LOW

MAI NTENANCE AND CPERATI ON.
I N STU TREATMENT
- SCLI DI FI CATI ON FI XATI ON

- CEMENT/ LI ME- BASED SU TABLE TO REDUCE LEACHABI LI TY OF
METALS AND SOVE ORGANCS.

THERMOPLASTI CS SUl TABLE TO REDUCE LEACHABI LI TY CF
METALS AND SOVE ORGAN CS.



TABLE 7

REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

PASSED SCREEN N

CATAGCRY
TEHNOLOGY DI SADVANTAGES 1* 2%
- PUMPI NG VEELLS CFFSI TE SOURCE |'S NOT CONTAI NED. YES NO
COLLECTI ON AND COLLECT I NGESTI ON AND | NHALATI ON RI SK
SEEPAGE FROM MARSH. STILL EXI ST. CONSI DERED UNDER
OTHER REMEDI AL ACTI ON CATEGORI ES.
- SUBSURFACE DRAI NS SCURCE |'S NOT' CONTAI NED. YES NO
CFFSI TE COLLECTI ON I NGESTI ON AND | NHALATI ON Rl SKS
STILL EXIST. LIMTED TO SHALLOW
DEPTHS. CONSI DERED UNDER OTHER
REMEDI AL ACTI ON CATEGCRI ES.
I N STU TREATMENT
- SOLI DI FI CATI ON FI XATI ON
- CEMENT/ LI ME- BASED MJST BE USED I N CONJUCTI ON W TH NO NO

ENCAPSULATI ON SYSTEM  MACHI NERY
NOT AVAI LABLE TO PERFORM PROCESS
I N SATURATED SO L AND STEEP SLOPE
CONDI TI ONS.

- THERMOPLASTI CS NOT SUI TABLE FOR VOLATI LE NO NO
CRGANI CS.  STABI LI ZERS ALSO
SCURCE OF CRGANI C CONTAM NANTS.
IN-STU M XI NG NOT READI LY
CONTROLLED.



TABLE 7

REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

TECHNOLOGY

- ORGANI C POLYMERS

-VI TR FI CATI ON

- CHEM CAL FI XATI ON

CHEM CAL OXI DATI ON

Bl CDEGRADATI ON

ADVANTAGES

SU TABLE TO REDUCE LEACHABI LI TY
OF METALS AND SOME CRGANI CS.

COVERTS CONTAM NANTS WTH N A
SO L MATRI X | NTO A STABLE | MOBI LE
GLASS- LI KE SCLI D MASS.

METAL | MMCBI LI ZATI ON CAN BE ENHANCED
BY USE OF CRGANI C ADDI Tl VES THAT

I NCREASE SCRPTI ON, | ON EXCHANGE

OR PRECI PI TATI ON.

OXI DATI ON REACTI ONS THAT NAY DETOXI FY,
DECOVPCSE, OR RENDER ORGANI CS MORE
AVENABLE TO BI CDEGRADATI ON.

I NTENDED TO Bl OLOG CALLY DEGRADE
ORGANI CS TO CARBON DI OXI DE, WATER,
AND NON- TOXI C BY- PRODUCTS.



TABLE 7

REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

TECHNOLOGY

- ORGANI C POLYMERS

-VI TR FI CATI ON

- CHEM CAL FI XATI ON

CHEM CAL OXI DATI ON

Bl ODEGRADATI ON

DI SADVANTAGES

APPLI CATI ON TO ALL ORGANI CS NOT
DEMONSTRATED.  NOT SU TABLE TO
I N-SI TU APPLI CATI ON DUE TO NEED
TO REGULATE REACTOR TEMPERATURES.

ALTERATI ON OF GROUND WATER
HYDROLOGY. REQUI RES TEMPCRARY
STRUCTURE OVER THE PROCESSI NG AREA
VWH CH | S NOT PCsSI BLE | N STEEP
SLOPES USI NG EXI STI NG TECHNOLOGY.

Dl FFI CULT TO CONTROL DOSAGE RATES
CF ADDI Tl VES; Bl ODEGRADATI ON COF
ORGANI C FI XATI VES MAY RENDER

COVPOUNDS LEACHABLE IN THE FUTURE.

PASSED SCREENI
CATACCRY

1* 2%

CHEM CAL AGENTS DO NOT DI SCRIM NATE  NO NO
BETWEEN SUBSTANCES. NMAY RESULT IN

PRODUCTI ON OF TOXI C DEGRADATI ON

PRODUCTS. LIM TED FI ELD | NFORVATI ON.

NOT EFFECTI VE | N REMOVI NG METALS.
DI FFI CULT TO MAI NTAI N AERCBI C
CONDI TIONS | N THE MARSH.



TABLE 7

REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

TECHNOLOGY ADVANTAGES

SO L FLUSH NG ACCELERATES LEACHI NG OF WATER
SOLUBLE CONTAM NANTS UNDER
CONTROLLED CONDI TI ONS; DECREASES
TOTAL QUANTI TY OF CONTAM NANTS
SUSEPTI BLE TO TRANSPCRT.

ENHANCED VOLATI LI ZATI ON

- VACUUM VAPCR REMOVES VOLATI LE ORGANICS I N
EXTRACTI ON AMBI ENT TEMPERATURES
- THERVAL VAPCR ENHANCES VOLATI LI ZATI ON OF
EXTRACTI ON CRGANI CS OR THEI R THERVAL DECOVPCSI TI ON

DELI VERY AND RECOVERY

TECHNOLOG ES
- DI TCHES S| MPLE MEANS TO PROMOTE WATER
PERCCLATI ON THROUGH SUBSURFACE
SA L.
- | NFI LTRATI ON PROVI DE EFFECTI VE GRAVI TY APPLI CATI ON
GALLERY CF WATER TO AFFECTED AREA. SUI TABLE

I N VAR ABLE TERRAI N.



TABLE 7

REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

PASSED SCREEN NG

CATEGORY
TECHNOLOGY DI SADVANTAGES 1* 2%
SO L FLUSH NG LOW SCLUBI LI TY COVPOUNDS YES VYES
REMAI NI NG AFTER FLUSHI NG MAY
BE RELEASED | F ENVI RONVENTAL
CONDI TI ONS CHANGE; EFFI CI ENCY
DECREASES AS DECONTAM NATI ON
PROCEEDS; LARGE VOLUMES COF
LEACHATE ARE PRCDUCED
REQUI RI NG TREATMENT.
ENHANCED VCOLATI LI ZATI ON
- VACUUM VAPCR SHORT- Cl RCUI TI NG RESULTS I N NO NO
EXTRACTI ON W THDRAWAL CF ONLY AIR REQUI RES

DELI VERY AND RECOVERY

THERVAL VAPOR
EXTRACTI ON

TECHNOLOG ES

DI TCHES

| NFI LTRATI ON
GALLERY

UNSATURATED CONDI TI ONS.

REQUI RES VAPCR RECOVERY SYSTEM NO NO
LI M TED TO PI LOT- SCALE STUDI ES.

| MPLEMENTABI LI TY UNCERTAI N.

UNEVEN TOPOGRAPHY LI M TS

APPL| CABI LI TY.

NOT SUI TABLE FOR STEEP OR UNVEN NO NO
TERRAIN AS IN THE MARSH. PRONE
TO CLOGE NG

FUNCTION SIM LAR TO D TCHES, BUT YES NO
LESS SUSEPTI BLE TO CLOGE NG



TABLE 7

REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

TECHNOLOGY

- SPRINKLER | RRI GATI ON

- FORCED DELI VERY
SYSTEM

- OPEN DI TCH

- SEEPAGE DI TCH
(BURI ED DRAI NS)

- WELL PO NT SYSTEMS

TREATMENT

EXCAVATI ON

ADVANTAGES

S| MPLE MEANS TO PROMOTE WATER
I NFI LTRATI ON OVER SO L SURFACEH
SUBSURFACE SOl L.

PROVI DE EFFECTI VE APPLI CATI ON OF
WATER TO AFFECTED AREA. | NDEPENDENT
CF SI TE TCPOCRAPHY

SI MPLE MEANS TO COLLECT AND
TRANSPORT WATER

PROVI DE EFFECTI VE MEANS TO COLLECT
AND TRANSPORT WATER  CAN BE DESI GNED
FOR A RANGE CF DEPTHS.

ACTI VE PUWPI NG SYSTEM  MORE EFFECTI VE
MEANS CF | NCREASI NG W THDRAWAL CF
WATER THAN DRAI NS.

EXCAVATE SO L AND TREAT TO REDUCE
TOXIATY, MBILITY, OR VOLUME OF

WASTE. REDUCE ENVI RONVENTAL AND

PUBLI C HEALTH RI SKS.



TABLE 7

REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

TECHNOLOGY

- SPRI NKLER | RRI GATI ON

- FORCED DELI VERY
SYSTEM

- OPEN DI TCH

- SEEPAGE DI TCH
(BURI ED DRAI NS)

- VELL PO NT SYSTEMS

TREATMENT

EXCAVATI ON

PASSED SCREEN NG
CATEGCORY

DI SADVANTAGES 1*

WATER FREEZES IN PIPES. LIMTED YES
BY SO L PERVEABI LI TY AND RATE
OF EVAPCRATI ON.

MUST UNDERSTAND HYDROGEOLOGY TO  YES
CALCULATE NMAXI MUM | NJECTI ON
PRESSURES.

NOT SUl TABLE FOR STEEP UNEVEN NO
TERRAI N.

GREATER VOLUME OF WATER COLLECTED YES
IN A DI TCH SYSTEM DUE TO LACK COF
CONTROL ASSCCI ATED W TH RAI NFALL
WATER

MJUST UNDERSTAND HYDROGEOLOGY YES
TO CALCULATE NUMBER COF WELLS.

LIM TED TO SHALLOW DEPTHS AND

SO LS WTH MODERATE HYDRAULI C

CONDUCTI VI TY.

EXCAVATI ON AND REPLACEMENT OF YES
SO L REQUI RED. METALS WLL STILL

REQUI RE LONG TERM CONTAI NIVENT.

REQUI RES VOLATI LE EM SSI ON CONTRCLS.

2*

YES* *

YES

YES* *

YES

YES



TABLE 7

REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

TECHNOLOGY ADVANTAGES

- MECHANI CAL AERATI ON  PROVEN TECHNOLOGY TO PROMOTE

VCLATI LATI ON
CEMENT/ LI ME- BASED FORM NON- LEACHABLE MONO-LI TH C
FI XATI VE MATERI AL.
VI TRI FI CATI ON CONVERTS SO L AND CONTAM NANTS

I NTO CHEM CALLY | NERT MATRI X

SO L WASHI NG PROCESS TRANSFERS SO L CONTAM NANTS
TO A LI QU D PHASE FOR TREAMENT CR
DI SPOSAL.

Bl ORECLANATI ON M NI MUM ENERGY AND THE PRCCESS | S

CDORLESS.  DEGRADES ORGANI C WASTES
TO CARBON DI OXI DE AND WATER

DI SPOSAL

- CONSTRUCT LANDFI LL EXCAVATI ON AND LANDFI LLI NG ALLONS THE
OPPORTUNI TY TO CONSTRUCT A SECURE
LANDFI LL; PREVENT PUBLI C AND
ENVI RONMVENTAL EXPOSURE.



TABLE 7

REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

PASSED SCREEN NG

CATEGCORY

TECHNOLOGY DI SADVANTAGES 1* 2%
- MECHANI CAL AERATI ON  NOT AS EFFECTI VE ON ALL ORGANI CS. NO NO

HAMPERED BY WET SO LS. OFF-GAS

CONTRCL IS DI FFI CULT.
CEMENT/ LI ME- BASED NOT AS EFFECTI VE ON MO ST SO LS. NO NO
FI XATI VE STABI LI ZES METALS BUT NOT ORGAN CS.
VI TRI FI CATI ON REQUI RES CAPTURE OF OFF- GASES. NO NO
SO L WASHI NG UNPROVEN TECHNOLOGY FOR TREATMENT OF NO NO

M XED WASTE. GENERATES LARCGE VOLUMES
OF LEACHATE FOR DI SPOSAL OR TREATMENT.

Bl ORECLANATI ON NOT APPLI CABLE TO WASTES CONTAI NI NG NO NO
METALS. NOT A PROVEN TECHNCLOGY FCOR
ALL M XTURES OF HAZARDQUS WASTES.

DI SPOSAL

- CONSTRUCT LANDFI LL I NSTI TUTI ONALLY DI FFI CULT TO | MPLEMENT YES YES



TABLE 7
REMEDI AL TECHNOLOG ES SCREEENI NG SUMVARY
TECHNOLOGY ADVANTAGES
- CONSTRUCT OVER EXCAVATI ON AND LANDFI LLI NG ALLOAS THE
EXI STI NG LANDFI LL ~ OPPORTUNI TY TO CONSTRUCT A SECURE
LANDFI LL; PREVENT PUBLI C AND ENVI RO\
MENTAL EXPCSURE.
DI SPOSAL AT EXI STI NG TRANSFERS WASTE SOURCE TO A FACILITY
RCRA FACILITY FOR COFFSI TE TREATMENT, STCRAGE, CR

D SPCSAL; NO FUTURE PUBLI C HEALTH OR
ENVI RONVENTAL RI SK AT THE SI TE.

DI SPOSAL AS A TREATED MATERI ALS REMOVED FROM | MPACTED
NON- HAZARDQOUS AREAS. NO FUTURE RELEASE OF CONTAM NANTS
VATERI AL TO THE ENVI RONVENT.

*SCREENED COLLECTI VELY FOR USE UNDER SO L FLUSH NG AS WELL AS THE
OFFSI TE COLLECTI ON AND GROUND WATER RECOVERY SYSTEM TECHNCOLOGY
CATEGCRI ES.

SCREENI NG CATEGCRY;
* PASS 1 - PASSED TECHNI CAL SCREEN
* PASS 2 - PASSED ENVI RONMENTAL, PUBLI C HEALTH, | NSTI TUTI ONAL SCREEN



TABLE 7

REMEDI AL TECHNOLOG ES SCREEENI NG SUMVARY

TECHNOLOGY
- CONSTRUCT OVER
EXI STI NG LANDFI LL

DI SPOSAL AT EXI STI NG
RCRA FACI LI TY

Dl SPCSAL AS A
NON- HAZARDQOUS
MATERI AL

PASSED SCREEN NG

CATEGCORY
DI SADVANTAGES 1* 2%
I NSTI TUTI ONALLY DI FFI CULT TO | M NO NO

PLEMENT. DIM N SHED | NTEGRI TY COF
PRESENT CAP. NOT PCSSI BLE TO

MAI NTAI N LEACHATE SYSTEM TO

SPECI FI CATI ONS DUE TO DI FFERENTI AL
SETTLI NG

ADEQUATE TDS FACI LI TY WLL NEED TO YES YES
BE | DENTI FI ED SUCH THAT PUBLI C HEALTH

RI SKS ARE NOT JUST DI SPLACED TO

ANOTHER FACI LI TY.

AVAI LABI LI TY OF RACETRACK ANDY OR YES YES
MUNI Cl PAL LANDFI LLS UNCERTAI N.

DI SPCSAL ON TGP COF LI PARI LANDFI LL

MAY | MPACT ONSI TE CLEANUP.



TABLE 7
REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY
TECHNOLOGY ADVANTAGES
DREDG NG
- MECHANI CAL DREDA NG REMOVES CONTAM NATED SEDI MENTS
- HYDRAULI C DREDG NG REMOVES CONTAM NATED SEDI MENTS.
CAN BE ACCOWPLI SHED W THOUT

SURFACE WATER DRAI NAGE.

SA L STAG NG NECESSARY AS PART OF DREDA NG
EXCAVATI ON ALTERNATI VE.

I NCI NERATI ON REDUCES WASTES TO | NORGANI C ASH.

VCLATI LI ZATI ON
- THERVAL TREATMENT PROVEN TECHNOLOGY TO PROMOTE
VOLATI LI ZATION I N SCLI D MEDI A;
VOLATI LES CAPTURED FOR TREATMENT.



TABLE 7
REMEDI AL TECHNOLOG ES SCREENI NG SUMVARY

PASSED SCREEN NG
CATEGCRY
TECHNOLOGY DI SADVANTAGES 1* 2%

DREDG NG

- MECHANI CAL DREDG NG LIM TED TO SHALLOW LOW FLOW AREAS. YES NO
MJUST DRAI N LAKE AND PROVI DE FI RM
BOTTOM SUPPORT.

- HYDRAULI C DREDA NG LOWSOLI DS TO WATER RATIO REQU RING YES YES
DEWATERI NG TURBI DI TY | NCREASES.

SO L STAG NG I NCREASES CHANCE OF SO L EROSI ON YES YES
AND CONTAM NANT M GRATI ON.

I NCI NERATI ON METALS REQUI RE SEPARATE HANDLI NG NO NO
AND TREATMENT FOR FI NAL DI SPOSAL.
H GH WATER CONTENT OF SO LS REDUCES
HEATI NG VALUE AND MAY REQUI RE
DEWATERING WLL PROVIDE M N NAL
REDUCTI ON | N BULK VOLUME.

VCLATI LI ZATI ON

- THERVAL TREATMENT METALS ARE NOT TREATED. REQUI RES YES YES
CAREFUL MONI TORI NG CF VOC EM SSI ONS.



TABLE 8

APROPRI ATE SO L CONCENTRATI ONS FOR METALS (MA KQ

SaL

ARSEN C

CHROM UM

LEAD

MERCURY

NI CKEL

SELEN UM

SI LVER

ZI NC

ECRA

CBJECTI VES

20

100

250- 1000

1

100

4

5

250

N. J.

Sa L

5-48

1-180

11-87

.010-4

4.5-168

U S

SaL

RANCE

10- 100

5-100

2-200

.010-4.6

8- 550

.010-5

.010-5

10- 3000

SLUDGE APPLI CATI ON

GUI DELI NES*
AVERAGE  ( RANGE)

10 (1. 1- 230)
500 (10- 99, 000)
500 (13- 26, 000)

6 (0. 6-56)

80 (2-5300)
5 (1.7-17.2)
1700 (101- 49, 000)

* EPA 625/ 10-84-003 USE AND DI SPCSAL OF MUNI Cl PAL WASTEWATER SLUDGE

SO L AND SEDI MENT CONCENTRATI NS AT OFF-SI TE LI PARI AREAS (MA KGQ

ARSEN C

CHROM UM

LEAD

MERCURY

NI CKEL

SELENI UM

SI LVER

ZI NC

* NOTE: THE FI RST NUMBER IS THE AVERAGE CONCENTRATI ON; THE NUMBER | N PARENTHESES IS THE MAXI MUM CONCENTRATI ON

DETECTED.

ALCYON
LAKE

9.1 (67)

60 (234)
178 (597)
0.35 (1.1)

26 (123)

0.6 (6.5)

187 (522)

CHESTNUT RABBI T RUN CHESTNUT
BRANCH MARSH BRANCH STREAM
10. 2 (65) - - 0.66  1.14
14.3 (78) 2.9 (12 6.3 12
85.6 (424) 15.3  (38) 45.2 129
0.09 (0.5) 0.03 (.12) 0.78 1.4
20.5 (112) - - 2.99 11
85.9 (325) 16.6  (36) 18.9 36



TABLE 10
SELECTED
ALTERNATI VE
CFF SI TE COLLECTI ON
2B. FRENCH DRAI N
W TH COVER
CHESTNUT BRANCH NMARSH
9B. EXCAVATI ON,
THERVAL TREATMENT,
PLACEMENT AS A
NON- HAZARDQUS MATERI AL
ALCYON LAKE
12B. DREDGE, DEWATER,
THERVAL TREATMENT,
PLACEMENT AS A NON-
HAZARDQUS NATERI AL
RABBI T RUN
14B. DREDGE, DEWATER,
THERVAL TREATMENT,
PLACEMENT AS A NO\-
HAZARDQOUS NMATERI AL
KI RKWOCD AQUI FER
16. PUWP AND TREAT ON-SI TE
CHESTNUT BRANCH STREAM
18B. DREDGE, DEWATER,
THERVAL TREATMENT,
PLACEMENT AS A NON-
HAZARDQUS NATERI AL
I NTERI M MEASURE

19. CHESTNUT BRANCH MARSH

CosT

$5.

$7.

$5.

$0.

$1.

$0.

$0.

81M

2M

78M

04M

76M

08M

3M

CLEANUP
ALTERNATI VES
COST RANGE

$5.78 - $6.37M

$3.67 - $29.53M

$5.78 - $20.74M

$0.04 - $0.16M

$1. 76M

$0. 08 - $0. 34M

$0. 3M



ATTACHVENT A

GROUNDWATER CHARACTERI STI CS OF LI PARI LANDFI LL SAMPLES

GRCUND WATER CHARACTERI STI CS CF LI PARI LANDFI LL SAMPLES
RADI AN CORP.

FIELD(A) LAB(B)

VOLATI LE ORGANI C 1983 1983
CONTAM NANT (PPB) ( PPB)
ACROLEI N NR NR
ACRYLON TRI LE NR NR
BENZENE 3, 000 4, 500
BROVOFCRM NR NR
BROVOVETHANE NR NR
CARBON TETRACHLORI DE NR NR
CHLOROBENZENE 18 50
CHL OROBROVOVETHANE NR NR
CHLORCETHANE 12 50
2- CHLORCETHYLVI NYL El THER NR NR
CHLOROFCRM 8 48
CHLOROVETHANE NR NR
DI CHL OROBROMOVETHANE NR NR
DI CHLORODI FLUCROVETHANE NR NR
1, 1- DI CHLORCETHANE 54 50
1, 2- DI CHLORCETHANE 5, 900 8, 100
1, 1- DI CHLORCETHYLENE 4 50
1, 2- DI CHLOROPROPANE NR NR
1, 3- DI CHLOROPROPYLENE NR NR
ETHYLBENZENE 1, 000 420
METHYL BROM DE NR NR
ETHENE DI BROM DE NR NR
METHYL CHLORI DE NR NR
METHYLENE CHLORI DE 510 3, 300
1, 1, 2, 2- TETRACHLORCETHANE NA NR
TETRACHLORCETHYLENE 7 50
TOLUENE 9, 900 30, 000
TRANS- 1, 2- DI CHLOROETHENE 26 50
1, 1, 1- TRl CHLORCETHANE 1 50
1, 1, 2- TRl CHLORCETHANE NR NR
TR CHLORCETHYLENE 14 50
TR CHLORCFLUCROVETHANE NR NR
VI NYL CHLORI DE 10 50
TOTAL VOLATILE ORGANI C NR NR

COVPOUNDS



ATTACHVENT A ( CONTI NUED)
GROUND WATER CHARACTER! STI CS

CF LI PARI LANDFI LL SAMPLES

LI PARI LANDFI LL SAMPLI NG

JRB(C) 1T CORP(C) JRB(C,D CDM E, F)
VOLATI LE ORGANI C 9/26/83 9-10/84  12/84-4/85 3/85
CONTAM NANT (PPB) (PPB) (PPB) (PPB)
ACROLEI N NA 500 NA NA
ACRYLONI TRI LE ND 500 NA NA
BENZENE 5, 900 2, 200 29, 000 1,371
BROMOFORM 500G 50 NA 10G
BROVOVETHANE NA NA NA 10G
CARBON TETRACHLORI DE 100G 50 NA 10G
CHLOROBENZENE 270 110 NA 1, 005
CHL OROBROMOVETHANE 100G 50 NA 10G
CHLORCETHANE 47,100G 50 NA 10G
2- CHLORCETHYLMI NYL El THER 250G 500 NA 10G
CHLOROFCRM 760 50 NA 750
CHLOROVETHANE NA NA NA 10G
DI CHLOROBROMOVETHANE 300 50 NA 10G
DI CHLORCDI FLUCROVETHANE 250G 500 NA 10G
1, 1- DI CHLORCETHANE 760 18 630 588
1, 2- DI CHLORCETHANE 5, 500, 69, 000H 41,000 54, 000 75, 459
1, 1- DI CHLORCETHYLENE 78 50 NA 148
1, 2- DI CHLOROPROPANE 24, 50G 50 NA 10G
1, 3- DI CHLOROPROPYLENE 7, 250G 50 NA 10G
ETHYLBENZENE 4,400 2,000 NA 619
METHYL BROM DE 500G 500 NA NA
ETHENE DI BROM DE NA NA NA 20G
METHYL CHLORI DE 1,000G 500 NA NA
METHYLENE CHLORI DE 39,000 2,800 46, 000 17, 450
1,1, 2, 2- TETRACHLOROETHANE 500G 50 NA 10G
TETRACHLORCETHYLENE 40, 100G 130 NA 92
TOLUENE 75,000 37, 000 87, 000 2, 056
TRANS- 1, 2- DI CHLOROETHENE 360 88 NA 219
1, 1, 1- TRl CHLORCETHANE 73, 100G 50 NA 10G
1, 1, 2- TRl CHLORCETHANE 250G 50 NA 10G
TRI CHLORCETHYLENE 21, 100G 220 NA 177
TRI CHLORCFLUCROVETHANE 250G 50 NA 699
VI NYL CHLORI DE 96, 100G 500 NA 10G
TOTAL VOLATILE ORGANI C NA NR NA 176, 962

COVPOUNDS



ATTACHMVENT A ( CONTI NUED)
GROUND WATER CHARACTERI STI CS OF LI PARI LANDFI LL SAMPLES
RADI AN CORP.

FIELD(A) LAB(B)

1983 1983
EXTRACTABLE CONTAM NANT (PPB) (PPB)
ACI D EXTRACTABLES:
2- CHLOROPHENCL NR NR
2, 4- DI CHLORCPHENCL 9 ND
2, 4- DI METHYLPHENCL NR NR
1, 4- DI Nl TROPHENCL NR NR
4, 6- DI Nl TRO O CRESCL NR NR
2, 4- DI Nl TROPHENCL NR NR
2- Nl TROPHENCL NR NR
4- NI TROPHENCL 110 ND
P- CHLORO- M CRESOL NR NR
2- METHYL- 4, 6- DI NN TROPHENCL ~ NR NR
PENTACHL OROPHENCL NR NR
PHENCL 11, 000 22, 000
2, 4, 6- TRI CHLOROPHENCL NR NR
BASE- NEUTRAL EXTRACTABLES:
ACENAPHTHENE NR NR
ACENAPHTHYLENE NR NR
ANTHRACENE NR NR
BENZI DI NE NR NR
BENZO( A) ANTHRACENE NR NR
BENZO( A) PYRENE NR NR
3, 4- BENZOFLUORANTHENE NR NR
BENZO( G, H, | ) PERYLENE NR NR
BENZQ( K) FLUORANTHENE NR NR
Bl S(2- CHLORCETHOXY) METHANE ~ NR NR
Bl S(2- CHLORCETHYL) ETHER 8, 000 12, 000
Bl S(2- CHLORO SCPROPYL) ETHER NR NR
Bl S( 2- ETHYLHEXYL) PHTHALATE ~ NR NR
4- BROMOPHENYL PHENYL ETHER NR NR
BUTYLBENZYL PHTHALATE NR NR
2- CHLORONAPHTHALENE NR NR
4- CHLORCPHENYL PHENYL ETHER NR NR
CHRYSENE NR NR
DI BENZO( A, H) ANTHRACENE NR NR
1, 2- DI CHLOROBENZENE 150 ND
1, 3- DI CHLOROBENZENE NR NR
1, 4- DI CHLOROBENZENE NR NR

3, 3- DI CHLORCBENZI DI NE NR NR



ATTACHMVENT A ( CONTI NUED)
GROUND WATER CHARACTERI STI CS OF LI PARI LANDFI LL SAMPLES
LI PARI LANDFI LL SAMPLI NG

JRB(C) IT CORP(C) JRB(C,D) CDME F)
9/26/83 9-10/84  12/84-4/85 3/85

EXTRACTABLE CONTAM NANT (PPB) (PPB) (PPB) PPB)

ACI D EXTRACTABLES:
2- CHLOROPHENCL 500G 40 NA 22
2, 4- DI CHLORCPHENCL 15,500G 13, 40 NA 14
2, 4- DI METHYLPHENCL 500G 40 NA 10G
1, 4- DI Nl TROPHENCL NA NA NA 35
4, 6- DI Nl TRO O CRESCL 5, 000G 40 NA NA
2, 4- DI Nl TROPHENCL 5, 000G 40 NA 40
2- Nl TROPHENCL 500G 40 NA 20
4- NI TROPHENCL 500G 40 NA NA
P- CHLORO- M CRESCL 500G 40 NA 10G
2- METHYL- 4, 6- DI Nl TROPHENCL NA NA NA 10G
PENTACHL OROPHENCL 500G 40 NA NR
PHENCL 22,000 9,000 NA 10G
2, 4, 6- TRI CHLOROPHENCL 500G 40 NA 20

BASE- NEUTRAL EXTRACTABLES:
ACENAPHTHENE 100G 40 NA 50G
ACENAPHTHYLENE 100G 5.6,40 NA 50G
ANTHRACENE 100G 40 NA 50G
BENZI DI NE 1, 000G 160 NA 100G
BENZO( A) ANTHRACENE 1, 000G 40 NA 50G
BENZO( A) PYRENE 1, 000G 40 NA 50G
3, 4- BENZOFLUORANTHENE 100G 40 NA 50G
BENZO( G, H, | ) PERYLENE 250G 40 NA 50G
BENZQ( K) FLUORANTHENE 100G 40 NA 50G
Bl S( 2- CHLOROETHOXY) METHANE 200G 40 NA 50G
Bl S( 2- CHLORCETHYL) ETHER 83,000 15,600 510, 000 44
Bl S(2- CHLORO SOPROPYL) ETHER 200G 160 NA 50G
Bl S( 2- ETHYLHEXYL) PHTHALATE 65, 100G 40 NA 50G
4- BROMOPHENYL PHENYL ETHER 100G 40 NA 50G
BUTYLBENZYL PHTHALATE 100G 4.0, 40 NA 50G
2- CHLORONAPHTHALENE 200G 40 NA 50G
4- CHLOROPHENYL PHENYL ETHER 100G 40 NA 50G
CHRYSENE 100G 40 NA 50G
DI BENZO( A, H) ANTHRACENE 250G 40 NA 50G
1, 2- DI CHLOROBENZENE 370, 400G 440 NA 49
1, 3- DI CHLOROBENZENE 400G 40 NA 27
1, 4- DI CHLOROBENZENE 190, 400G 3. 040 NA 1,619
3, 3- DI CHLORCBENZI DI NE 100G 40 NA 100G



ATTACHMVENT A ( CONTI NUED)
GROUND WATER CHARACTERI STI CS OF LI PARI LANDFI LL SAMPLES
RADI AN CORP.

FIELD(A) LAB(B)

1983 1983
EXTRACTABLE CONTAM NANT (PPB) (PPB)
BASE- NEUTRALS, CONTI NUED

2, 4- DI CHLOROTOLUENE NR NR
M CHLOROTOLUENE NR NR
DI ETHYL PHTHALATE 10 1
DI METHYL PHTHALATE NR NR
DI - N- BUTYL PHTHALATE 6 1
2, 4- DI Nl TROTOLUENE NR NR
2, 6- DI Nl TROTCLUENE NR NR
DI - N- OCTYL PHTHALATE NR NR
1, 2- DI PHENYLHYDRAZI NE NR NR

(AS AZOBENZENE)
ETHYLENEI M NE NR NR
FLUCROANTHENE NR NR
FLUCRENE NR NR
HEXACHL ORCBENZENE NR NR
HEXACHL ORCBUTADI ENE NR NR
HEXACHL OROETHANE NR NR
| DENO( 1, 2, 3- CD) PYRENE NR NR
| SOPHORONE 180 160
NAPHTHAL ENE 70 280
NI TROBENZENE NR NR
N- NI TROSCDI METHYLAM NE NR NR
N- | TROSODI - N- PROPYLAM NE NR NR
N- NI TROSCDI PHENYLAM NE NR NR
PHENANTHRENE NR NR
PYRENE NR NR
1, 2, 4- TRl CHLOROBENZENE NR NR
1, 2, Bl S( 2- CHLORCETHOXY)

ETHANE 30-70,000 30- 70, 000
Bl S( CHLOROVETHYL) ETHER NR NR
2,3, 7, 8- TETRACHLORCDI -

BENZO- P- DI OXI N NR NR
1, 4- Dl ETHYLENE DI OXI DE NR NR



ATTACHMVENT A ( CONTI NUED)
GROUND WATER CHARACTERI STI CS OF LI PARI LANDFI LL SAMPLES
LI PARI LANDFI LL SAMPLI NG

JRB(C) IT CORP(C) JRB(C,D) CDME F)
9/26/83 9-10/84  12/84-4/85 3/85

EXTRACTABLE CONTAM NANT ( PPB) (PPB) (PPB) PPB)
BASE- NEUTRALS, CONTI NUED

2, 4- DI CHLOROTOLUENE NA NA NA 5,018
M CHLOROTOLUENE NA NA NA 3,983
DI ETHYL PHTHALATE 350 94 NA 50G
DI METHYL PHTHALATE 100G 40 NA 50G
DI - N- BUTYL PHTHALATE a4 40 NA 50G
2, 4- DI Nl TROTOLUENE 100G 40 NA 50G
2, 6- DI Nl TROTCLUENE 100G 40 NA 50G
DI - N- OCTYL PHTHALATE 100G 40 NA 50G
1, 2- DI PHENYLHYDRAZI NE 100G 40 NA 250G

(AS AZOBENZENE)
ETHYLENEI M NE NA NA NA 50G
FLUCROANTHENE 100G 40 NA 50G
FLUCRENE 100G 40 NA 50G
HEXACHL ORCBENZENE 100G 40 NA 50G
HEXACHLORCBUTADI ENE 200G 40 NA 50G
HEXACHLOROCYCLOPENTADI ENE 200G 40 NA 50G
HEXACHL ORCETHANE 400G 40 NA 50G
| DENQ( 1, 2, 3- CD) PYRENE 250G 40 NA 50G
| SOPHORONE 200G 160 NA 50G
NAPHTHAL ENE 430 120 NA 50G
NI TROBENZENE 200G 40 NA 50G
N- NI TROSCDI METHYLAM NE ND 40 NA 50G
N- | TROSODI - N PROPYLAM NE ND 40 NA 50G
N- NI TROSCDI PHENYLAM NE 100G 40 NA 50G
PHENANTHRENE 100G 40 NA 50G
PYRENE 100G 40 NA 50G
1, 2, 4- TRl CHLOROBENZENE 200G 40 NA 5, 965
1, 2, Bl S( 2- CHLORCETHOXY)

ETHANE 140, 000 NA 1,600, 000 NA
Bl S( CHLOROVETHYL) ETHER NA 40 NA NA
2,3, 7, 8- TETRACHLORCDI -

BENZO- P- DI OXI N NA 40 NA NA

1, 4- DI ETHYLENE DI OXI DE NA NA NA 50G



ATTACHMVENT A ( CONTI NUED)
GROUND WATER CHARACTERI STI CS OF LI PARI LANDFI LL SAMPLES

LI PARI LANDFI LL SAMPLI NG

RADI AN CORP.

FIELD(A) LAB(B) JRB(C) IT CORP(C) JRB(C,D) CDME,F)
PESTI Cl DE/ PCB 9/26/83 9-10/84 12/84-4/85 3/85
CONTAM NANT ( PPB) (PPB) (PPB) (PPB)
ALDRI N NR NR 21 1 NA 0.5G
BHC, ALPHA NR NR 2l 1 NA 0.5G
BHC, BETA NR NR 2l 1 NA 0.5G
BHC, DELTA NR NR 2l 1 NA 0.5G
BHC, GAMVA NR NR 2.2 1 NA 0.5G
CHLORDANE NR NR ND 10 NA 0.5G
4,4 ' DDT NR NR ND 1 NA 0.5G
4,4 ' DDE NR NR ND 1 NA 0.5G
4,4 ' DDD NR NR ND 1 NA 0.5G
DI ELDRI N NR NR ND 1 NA 0.5G
ENDOSULFAN-
ALPHA NR NR 2.1 1 NA 0.5G
ENDOSULFAN-
BETA NR NR 2.1 1 NA 0.5G
ENDOSULFAN-
SULFATE NR NR ND 1 NA 0.5G
ENDRI N NR NR 2l 1 NA 0.5G
ENDRI N-
ALDEHYDE NR NR 2 1 NA 0.5G
ENDRI N-
KETONE NR NR NA NA NA 0.5G
HEPTACHLOR NR NR 2l 1 NA 0.5G
HEPTACHLOR-
EPOXI DE NR NR 2 1 NA 0.5G
PCB- 1242 NR NR 25G 10 NA 0.5G
PCB- 1254 NR NR 25G 10 NA 1.0G
PCB- 1221 NR NR 25G 10 NA 0.5G
PCB- 1232 NR NR 25G 10 NA 0.5G
PCB- 1248 NR NR 25G 10 NA 0.5G
PCB- 1260 NR NR 25G 10 NA 1.0G
PCB- 1016 NR NR 25G 10 NA 0.5G
TOXAPHENE NR NR ND 10 NA 0.5G
METHOXYCHLOR  NR NR NA 1 NA 0.5G



ATTACHVENT A ( CONTI NUED)

GROUND WATER CHARACTERI STI CS OF LI PARI LANDFI LL SAMPLES

VOLATI LE NONPRI ORI TY I T CORP(C) BASE- NEUTRAL I T CORP(C)
POLLUTANT 9-10/ 84 EXTRACTABLE 9- 10/ 84
( PPB) NONPRI ORI TY ( PPB)
POLLUTANT
ACETONE 620 ANI LI NE 40
2- BUTANONE 100, 500 BENZOI C 460
CARBON DI SULFI DE 50 BENZYL ALCOHOL 29, 40
2- HEXANONE 23, 000 4-CHLORANI LINE 5.2, 40
4- NETHYL- 2- PENTANONE 7,700 DI BENZOFURAN 40
STYRENE 1, 100 2- METHYLNAPHTH-
ALENE 2.1,40
VI NYL ACETATE 50 2- METHYLPHENCL 180
O XYLENE 9, 200 4- METHYLPHENCL 100
TOTAL XYLENES 3, 500 2-,3-, 4- N TROAN
| LI NES 40 EACH
2,4, 5- TR CHLORO
PHENCL 40
ATTACHVENT A ( CONTI NUED)
GROUND WATER CHARACTERI STI CS OF LI PARI LANDFI LL SAVPLES
METAL RADI AN(A) 1983  JRB(C) 9/26/83 | T CORP(Q) C(E, F)
CONTAM NANT (PPM (PPM 9- 10/ 84 3/85
(PPM (PPM
ANTI MONY . 005 .20/ . 213 . 001 0.01G
ARSENI C . 003 . 074/ .087J . 016 0. 002G
BAR UM NR NA NA .40
BERYLLI UM . 0005 .05 . 001 0.01G
CADM UM . 0005 . 023/ . 068J .011 . 006
CHROM UM . 001 5.1/51.0J . 050 0.02
CCPPER . 062 .15/.20J .25 0.01G
| RON 86 NA NA NA
LEAD . 003 .12/.923 .01 .06
MANGANESE .20 NA NA NA
MERCURY . 0002 .013 . 0042 . 001G
NI CKEL . 004 .30/.70J .05 .07
SELENI UM . 003 21 . 006 0.01G
SI LVER . 002 . 026/ . 080J . 003 0.01G
THALLI UM . 003 .27 . 001 0. 002G
ZINC . 071 1.2/1.3J 3. 96 .14
CYAN DE NR .02 NA 4.95
PHENO S NR 18. 4 NA NA



ATTACHVENT A ( CONTI NUED)

GROUND WATER CHARACTERI STI CS OF LI PARI LANDFI LL SAMPLES

CONVENTI ONAL IT CORP(C)  DUPONT(E) 3/85 CDME, F)
PARAMETER 9-10/ 84 3/85 3/ 85
(PPV) (PPM) (PPV)
DI SSOLVED ORGANI C CARBON NA 863 NA
PH NA 6.3 6.3
TOTAL SUSPENDED SOLI DS NA 70 532(K)
Bl OCHEM CAL OXYGEN DEMAND NA NA 1, 319
CHEM CAL OXYGEN DEMAND NA NA 2, 820
AMMONI A- NI TROGEN NA NA 55. 55
TOTAL KJELDAHL M TROGEN NA NA 57. 65
PHOSPHOROUS NA NA NA
PHOSPHATE NA NA 1, 536
TOTAL Di SSOLVED SOLI DS NA NA 164
TOTAL VOLATILE SUSPENDED SOLIDS  NA NA 490
CONDUCTI VI TY NA NA 1,900 UMHO CM
OL AND GREASE 4.8 NA 7.7
TOTAL ORGANI C CARBON 240 NA NA
CHLORI DES NA NA 318. 2
NI TRATES NA NA 0.03
ALKALI NI TY NA NA 327
HARDNESS AS CACO(3) NA NA 188

(A) LABORATCORY COVPOSI TE OF SAMPLES FROM MONI TORI NG VELLS G- C10A, AND G 4A.

(B) COMPCSI TE OF SAMPLE DRUVS UPON RECEI PT AT LABCORATCRY.

(C H GHEST VALUE (WORST CASE) |'S | NDI CATED.

(D) LIM TED SAVPLI NG DONE BY JRB ASSOCI ATES FROM DECEMBER 10, 1984, TO APRIL 15, 1985. THERE WERE FOUR
SAVPLI NG EVENTS PERFCRMVED DURI NG THI' S PERI CD.

(E) COLLECTED FROM PRODUCTI ON VELL PW1 AT CONCLUSI ON OF 24- HOUR PUMP TEST.

(F) FIELD MEASUREMENTS PERFORVED BY CAMP DRESSER & MCKEE, INC., |N MARCH OF 1985 | NDI CATED LEACHATE
TEMPERATURES RANGI NG FROM 10 TO 16 CENTI GRADE.

(G ELEMENT 1S LESS THAN VALUE G VEN AND NOT DETECTED BY THE TECHNI QUE EMPLOYED, REPORT W TH DETECTI ON
LIMT.

(H DUE TO THE H GH | NTERFERENCE LEVELS ENCOUNTERED, AN UNUSALLY H GH DETECTION LIM T EXISTS. AN
UNDETERM NABLE AMOUNT OF RESULTS MAY BE DUE TO 1, 2- DI CHLORCETHANE.

(1) BELOW METHOD DETECTI ON LIM T.  QUANTI TATI ON ANDY OR | DENTI FI CATI ON MAY BE UNCERTAI N AT TH S LEVEL.
(J) H GHEST VALUE REPRESENTS THE MAXI MUM CONCENTRATI CN FOUND | N SHALLOW DRI VEN WELLS OUTSI DE OF CONTAI MENT
SYSTEM

(K) MAY BE LON DUE TO EXTENDED HOLDI NG TI ME OF SAVPLE.

NOTES: NR NOT' REPORTED;, NA NOT ANALYZED, ND NOT DETECTED



ATTACHMVENT B

SUMVARY TABLES FCR CFF- SI TE LI PARI
SAMPLI NG PROGRAMS

ONSI TE SO LS - BASELINE SO L SAMPLI NG RESULTS CDM 1987

AVERAGE MAXI MUM

(UG KG
SEM VOLATI LES
PHENCL 10,938 130, 000
Bl S( 2- CHLORCETHYL) ETHER 12,241 310, 000
2- CHLORCPHENCL 19,550 36, 000
1, 3- DI CHLOROBENZENE 220 220
1, 4- DI CHLOROBENZENE 1,116 2, 200
BENZYL ALCOHOL 2,994 29, 000
1, 2- DI CHLOROBENZENE 16,884 130, 000
2- METHYL PHENCL 498 4, 300
Bl S( 2- CHLOROl SOPRCPYL) ETHER 460 460
4- METHYLPHENCL 722 3, 400
N- NI TROSE- DI PROPYLAM NE 723 1, 400
| SOPHORONE 9,276 130, 000
2, 4- DI CHLORCPHENCL 157 1, 100
BENZQ C ACI D 5, 209 19, 000
2, 4- DI CHLORCPHENCL 7,408 46, 000
1, 2, 4- TRl CHLORCBENZENE 918 2, 900
NAPHTHAL ENE 7,437 53, 000
4- CHLOROANI LI NE 2, 000 2, 000
4- CHLORO- 3- METHLYLPHENCL 6, 000 6, 000
2- METHYLNAPHTHAL ENE 2,726 16, 000
2, 4, 6- TRI CHLOROPHENCL 370 370
2- CHLORONAPHTHAL ENE 3,185 12, 000
DI METHYL PHTHALATE 687 1, 200
ACCENAPHTHLENE 112 220
2, 4- DI CHLORCPHENCL 7,408 46, 000
4- NI TROPHENCL 9,035 18, 000
DI BENZOFURAN 250 250
2, 4- DI Nl TROTOLUENE 2, 800 2, 800
DI ETHYL PHTHALATE 866 4, 300
FLOURENE 140 220
N- NIl TROSO- DI PHENYLAM NE 14,885 23,000
PENTACHL OROPHENCL 2,033 4, 000
PHENANTHRENE 577 1, 400
ANTHRACENE 48 55
DI - N BUTYL PHTHALATE 1,734 6, 800
FLOURANTHENE 369 500
PYRENE 267 460
BUTYL BENZYL PHTHALATE 1,059 7,200
BENZQ( A) ANTHRACENE 213 340
CHRYSENE 169 360
Bl S( 2- ETHYLHEXYL) PHTHALATE 29,290 470, 000
DI - N OCTYL PHTHALATE 1, 632 5, 100
BENZQ( B) FLOURANTHENE 475 700
BENZQ( K) FLOURANTHENE 475 700

BENZQ( A) PYRENE 126 240



ONSI TE SO LS - BASELINE SO L SAMPLI NG RESULTS CDM 1987 ( CONTI NUED)

AVERAGE MAXI MUM

(UG KG
VOLATI LES
ACETONE 5,914 43, 000
METHYLENE CHLORI DE 3,500 20, 000
CARBON DI SULFI DE 220 1, 300
TRANS- 1, 2- DI CHLORCETHENE 9 9
CHLORCOFORM 94 1, 800
1, 2- DI CHLORCETHANE 25, 816 320, 000
2- BUTANONE 75 240
1,1, 1- TRI CHLORCETHANE 1,603 6, 400
1, 2- DI CHLORCPROPANE 2 3
TRI CHLORCETHENE 5, 840 35, 000
BENZENE 7,657 50, 000
2- HEXANONE 51 76
4- METHYL- 2- PENTANONE 2,577 73, 000
1,1, 2- TRI CHLORCETHANE 2 2
TETRACHLOROETHENE 25, 595 270, 000
TOLUENE 260, 011 3, 200, 000
CHLORCBENZENE 1, 847 16, 000
ETHYLBENZENE 64, 408 1, 200, 000
STYRENE 169, 897 2, 300, 000
TOTAL XYLENES 269, 534 5, 400, 000
2- CHLORCETHYL VI NYL ETHER 21, 000 21, 000

ONSI TE SO LS - BASELINE SO L SAMPLI NG RESULTS CDM 1987 ( CONTI NUED)

AVERAGE NAXI MUM AVERAGE NAXI MM
(M3 KG (MZ KG

I NORGANI CS PESTI CI DES
ANTI MONY 7.5 11 ARCCLCR 1248 9, 788 11, 750
ARSEN C 3.5 30 4, 4- DDT 57 170
BARI UM 10.5 35 4, 4- DDD 569 2,400
BERYLLI UM 0.7 1.6 4, 4- DDE 3,395 31, 000
CADM UM 1.3 50 DI ELDRI' N 110 110
CHROM UM 21.6 251 ELDRI N 180 180
COBALT 3.4 13 HEPTACHLOR 16 27
COPPER 20 763
LEAD 6.9 56
MERCURY 0.2 1.4
NI CKEL 4.2 19
SI LVER 1 1
VANADI UM 15.2 94
ZI NC 28.9 278



SUMVARY COF Al R SAMPLI NG PROGRAMS*

COVPOUND NJIT HART(A) NIDEP VEESTON- TAT( B)
1979 1980 1985
LEA LEA LEA VENTS LAKE

Z-1 Z-2 Z-3

ACETONE 1.0

BENZENE DC 1.1 20

BCEE 0.44

C3ALKYL BENZENE 0.1 0.2 0.1 0.1
C6ALKANE 0.25

C7ALKANE 1.2

CBALKANE 1.1 1.1
CHLOROFORM D
CHLORCETHANE 0. 69

1 ,1-DCA 10J

1, 2- DCA 0.29 30J

1, 1- DCE 10

DI CHLOROVETHANE 0.12 88

1, 4- DI OXANE 0.01

ETHYL BENZENE 0. 45 1.8 0. 085
NAPTHALENE 0.12 2.0

PHENCL 0.04 0.06

PCE 2.5 12
1,1,1-TCA 1.6 1.2 2.7 1.0 0.18
1,1, 2-TCA 0. 67

TCE D 0.16 D 2.0 0.16
TOLUENE D 2.5 20 0. 58
XYLENES D 1.04 7.2 0. 38
TCC 40PPM

- ALL CONCENTRATI ONS ARE | N PPM

* TH'S SUMVARY TABLE | NCLUDES Al R- MONI TORI NG PROGRAMS PREFORVED PRI OR TO THE TAGA PROGRAM

A FRED C. HART (1980) SAMPLES WERE ANALYSED FOR TCC ALONE.

B WESTON- TAT (1985) SAMPLES WERE | N CONJUNCTI ON W TH THE OFF- SI TE REMEDI AL | NVESTI GATI ON PERFOCRVED BY CDM

C "D' FLAG | NDI CATES THAT A COVPOUND WAS DETECTED BUT NOT QUATI FI ED. "J" | NDI CATES AN ESTI MATED
CONCENTRATI ON.

LEA | NDI CATES Al R SAMPLES TAKEN ABOVE LEACHATE SEEPS | N THE CHESTNUT BRANCH MARSH
VENT | NDI CATES Al R SAMPLES TAKEN AT THE ON-SI TE PASSI VE GAS VENTS

LAKE | NDI CATES Al R SAMPLES TAKEN ABOVE ALCYON LAKE.



SUMVARY OF TAGA RESI DENTI AL Al R MONOTORI NG PROGRAM

COVPOUND

ACETONE
BENZENE
BCEE
C3ALKYL
BENZENES

1, 1- DCA

1, 2- DCA

1, 1- DCE

DI CHLOROVETHANE
1, 4- DI OXANE
ETHYL BENZENE
FREON- 12

| SOPRCPYL
BENZENE

MK
METHYLENE
CHLCRI DE
1,1,1-TCA
1,1, 2-TCA
TCE

TOLUENE

LOCATI ON & SEASON *

HAWARD AVENUE

1

66
5J

157

2

43
4]
3J

180

2]
37
5J
9J

10J
6J

2J
9J
7J
8J

3

369
25

4]
10J
6J
45]

7J
14J

7J
31J
39J
26

HCOLLY/ CEDAR

1

2

165 89

20J

3J

3J
1

12J
6J
13J

8J

1J

7]

3

53J

LAKESI DE

1

21J

2

72
4]

6J

30J
6J
8J

5J
5J

1J

7J
18

3



SUMVARY OF TAGA RESI DENTI AL Al R MONOTORI NG PROGRAM CONTI NUED)

* SEASONS: 1-SPRING SAMPLI NG PERFORVED DURI NG MAY AND JUNE, 1986.
2- SUMVER, SAMPLI NG PERFORMED DURI NG SEPTEMBER, 1986.
SAMPLI NG PERFCRMVED DURI NG OCTCBER AND NOVEMBER 1987.

" g

COVPOUND

ACETONE
BENZENE
BCEE
C3ALKYL
BENZENES

1, 1- DCA

1, 2- DCA

1, 1- DCE

DI CHLOROVETHA
1, 4- DI OXANE
ETHYL BENZENE
FREON- 12

| SOPRCPYL
BENZENE

MK
METHYLENE
CHLCRI DE
1,1,1-TCA
1,1, 2-TCA
TCE

TOLUENE

3- FALL;

COVPOUNDS FLAGGED WTH A "J"
I NSTRUMVENT DETECTION LIM T AND QUANTI TATION LIMT WLL BE FLAGGED WTH A "J",

NEI GHBORHOCD
1 2 3

33 17  39J

- - 8J
14) - -
43 4 -

- - 2J
- 22) -
23] - 14
- 4] -
24) - -

- 1J 18
- - 6J
10J - 16J

SPI LLWAY
1 2

123 27

- 3J

- 1J

- 12J
- 3J

- 6J
- 12J

LOCATI ON & SEASON *

3

36J

I NDI CATES THAT THE COVPOUND WAS DETECTED. A VALUE THAT | S BETWEEN THE

| NDI CATI NG AN ESTI MATE VALUE.



ATTACHVENT B ( CONTI NUED)

SAVPLE LCC
SAVPLE #
CONTRACTOR
DATE SAMPLED
UNI TS

COVPOUNDS

VCOLATI LES

ACETONE

BENZENE

BROMCDI CHLOROVETHANE
BROMOFCRM

CARBON DI SULFI DE
CHLOROCBENZENE
CHLORCETHANE
CHLOROFORM

DI CHLORCETHANE, 1, 1-

DI CHLORCETHANE, 1, 2-

DI CHLORCETHYLENE, TRANS- 1, 2-
DI CHLORCPPCPANE, 1, 2-

DI CHLORCPRCPENE, 1, 3-
ETHYLBENZENE

KETONES

METHYL4- , - 2- PENTANONE
METHYLENE CHLORI DE
STYRENE
TETRACHLOPOETHENE
TOLUENE

TRI CHLOROETHANE, 1, 1, 1-
TRI CHLOROETHANE, 1, 1, 2-
TRI CHLORCETHYLENE

VI NYL CHLCRI DE

VI NYLI DENE CHLORI DE
XYLENES( TOTAL

VELLS W TH N CONTAI NVENT SYSTEM

K-2
13-1186
WAC
11-16-81
PPB

2700

250

30600

140

K- 2 K-3 K- 3
23 13-1187 24
JRB W\C JRB
8-12-83 11-16-83  8-12-83
PPB PPB PPB
10
7 30
47
86
5500 88
390 60 100
4 40 51



SEM VCLATI LES

ACENAPHTYLENE

ANTHRACENE

BENZO( A) PYRENE

Bl S( - 2- CHLORDETHOXY) ETHANE 6100
Bl S( - 2- CHLORODETHOXY) METHANE
Bl S( - 2- CHLORDOETHYL) ETHER 3400
Bl S( 2- ETHYLHEXYL) PHTHALATE
BUTYLBENZYLPHTALATE

CUMVENE

SI - N BUTYLPHTHALATE

Dl - N BETYL PHTHALATE

DI CHLOROBENZENE, 1, 2-

DI CHLOROBENZENE, 1, 4-

DI ETHYLPGTHALATE
FLUORANTHENE

FLUCRENE

METHYLPHENCL, 4-

MAPTHAL ENE

PHENANTHRENE

PHENCL

PYRENE

TRI CHLORCPHENCL, 2, 4, 6-

8500

7400

350

1430

640

8500

4400

57



ATTACHVENT B ( CONTI NUED)

VELLS W TH N CONTAI NVENT SYSTEM

SAMPLE LCC C 15 G 17 C3 G 19
SAMVPLE # 7 5 2
CONTRACTOR JRB JRB WAC JRB
DATE SAMPLED 8-10-83 8-10-83 6-16-81 8-12-83
UNI TS PPB PPB PPB PPB

COVPOUNDS

VCOLATI LES

ACETONE

BENZENE 790 2290 4400

BROMCDI CHLOROVETHANE 280

BROMOFCRM

CARBON DI SULFI DE

CHLOROCBENZENE 73

CHLORCETHANE 24 47

CHLOROFORM 610 760

DI CHLORCETHANE, 1, 1- 230 650

DI CHLORCETHANE, 1, 2- 480 30200

DI CHLORCETHYLENE, TRANS- 1, 2- 43

DI CHLORCPPCPANE, 1, 2-

DI CHLORCPRCPENE, 1, 3-

ETHYLBENZENE 630 810 4400

KETONES

METHYL4- , - 2- PENTANONE

METHYLENE CHLORI DE 1400 32400 39000

STYRENE

TETRACHLOPOETHENE

TOLUENE 2 3200 73000

TRI CHLOROETHANE, 1, 1, 1- 73

TRI CHLOROETHANE, 1, 1, 2-

TRI CHLORCETHYLENE

VI NYL CHLCRI DE

VI NYLI DENE CHLORI DE 76
XYLENES( TOTAL) 4600



SEM VCLATI LES

ACENAPHTYLENE

ANTHRACENE

BENZO( A) PYRENE

Bl S( - 2- CHLORDETHOXY) ETHANE
Bl S( - 2- CHLORODETHOXY) METHANE
Bl S( - 2- CHLORDOETHYL) ETHER
Bl S( 2- ETHYLHEXYL) PHTHALATE
BUTYLBENZYLPHTALATE

CUVENE

SI - N BUTYLPHTHALATE

Dl - N BETYL PHTHALATE

DI CHLOROBENZENE, 1, 2-

DI CHLOROBENZENE, 1, 4-

DI ETHYLPHTHALATE
FLUORANTHENE

FLUCRENE

METHYLPHENCL, 4-

MAPTHAL ENE 10
PHENANTHRENE

PHENCL

PYRENE

TRI CHLORCPHENCL, 2, 4, 6-

62000
75000

85

12000

42600
34000

13900

100000
83000

370

350

140

12000



ATTACHVENT B ( CONTI NUED)

VELLS W TH N CONTAI NVENT SYSTEM

SAMPLE LOC C10A G 10A C 6A C 6A C 23
SAMPLE # 35 39 16
CONTRACTOR WAC JRB WAC JRB JRB
DATE SAMPLED 6-16-81 8-10-83 6-16-81 8-12-83  8-10-83
UNI TS PPB PPB PPB

COVPOUNDS

VCOLATI LES

ACETONE

BENZENE 78 13000 4200 1800

BROMCDI CHLCROVETHANE

BROMOFCRM

CARBON DI SULFI DE

CHLOROBENZENE 270 20

CHLORCETHANE 4

CHLOROFORM 21

DI CHLORCETHANE, 1, 1- 200 77 40

DI CHLORCETHANE, 1, 2- 50 74 33800 5500 2000

DI CHLORCETHYLENE, TRANS- 1, 2- 60 45 79

DI CHLORCPPCPANE, 1, 2-

DI CHLORCPRCPENE, 1, 3- 7

ETHYLBENZENE 69 5720 2600 860

KETONES

METHYL4- , - 2- PENTANONE

METHYLENE CHLORI DE 60 36 14600 950 450

STYRENE

TETRACHLOPOETHENE 190 30

TOLUENE 18 67900 43000 8800

TRI CHLOROETHANE, 1, 1, 1-
TRI CHLOROETHANE, 1, 1, 2-

TRI CHLORCETHYLENE 14
VI NYL CHLCRI DE
VI NYLI DENE CHLORI DE 2

XYLENES( TOTAL) 21830



SEM VCLATI LES

ACENAPHTYLENE

ANTHRACENE

BENZO( A) PYRENE

Bl S( - 2- CHLORDETHOXY) -
ETHANE 37700
Bl S( - 2- CHLORCDETHOXY) -
NETHANE

Bl S( - 2- CHLORDOETHYL) -
ETHER 18300
Bl S( 2- ETHYLHEXYL) PHTHALATE
BUTYLBENZYLPHTALATE

CUVENE

S| - N- BUTYLPHTHALATE

DI - N- BETYL PHTHALATE

DI CHLOROBENZENE, 1, 2-

DI CHLOROBENZENE, 1, 4-

DI ETHYLPHTHALATE
FLUCRANTHENE

FLUCRENE

METHYLPHENCL, 4-

MAPTHAL ENE

PHENANTHRENE

PHENCL

PYRENE

TRI CHLORCPHENCL, 2, 4, 6-

11000

5700

27600

14100

300

5800

7600

6500

54

4500

5100

3500

100

17

47

1700



ATTACHVENT B ( CONTI NUED)

DONNERADI ENT WELLS

SAMPLE LCC C 18 C 18 CP-1 CP-8
SAVPLE # 1 34 BB531
CONTRACTOR JRB JRB JRB CDM
DATE SAMPLED 8-10-83 12-10-84 8-12-83 5-23-85
UNI TS PPB PPB PPB PPB

COVPOUNDS

VCOLATI LES

ACETONE

BENZENE 2200 1600 2400

BROMCDI CHLOROVETHANE 300 94

BROMOFCRM

CARBON DI SULFI DE

CHLOROCBENZENE 45 78

CHLORCETHANE

CHLOROFORM 720 190 660

DI CHLORCETHANE, 1, 1- 760 180 990

DI CHLORCETHANE, 1, 2- 4500 2000 8500

DI CHLORCETHYLENE, TRANS- 1, 2- 300 45

DI CHLORCPPCPANE, 1, 2- 24

DI CHLORCPRCPENE, 1, 3-

ETHYLBENZENE 2400 1700

KETONES

METHYL4- , - 2- PENTANONE 8300

METHYLENE CHLORI DE 5000 350

STYRENE

TETRACHLOPOETHENE

TOLUENE 35000 26000 36000 1300

TRI CHLOROETHANE, 1, 1, 1-

TRI CHLOROETHANE, 1, 1, 2-

TRI CHLORCETHYLENE 21
VI NYL CHLCRI DE 96

VI NYLI DENE CHLORI DE

XYLENES( TOTAL



SEM VCLATI LES

ACENAPHTYLENE

ANTHRACENE

BENZO( A) PYRENE

Bl S( - 2- CHLORDETHOXY) ETHANE
Bl S( - 2- CHLORODETHOXY) METHANE
Bl S( - 2- CHLORDOETHYL) ETHER
Bl S( 2- ETHYLHEXYL) PHTHALATE
BUTYLBENZYLPHTALATE

CUMVENE

SI - N BUTYLPHTHALATE

Dl - N BETYL PHTHALATE

DI CHLOROBENZENE, 1, 2-

DI CHLOROBENZENE, 1, 4-

DI ETHYLPGTHALATE
FLUORANTHENE

FLUCRENE

METHYLPHENCL, 4-

MAPTHAL ENE

PHENANTHRENE

PHENCL

PYRENE

TRI CHLORCPHENCL, 2, 4, 6-

140000

58000

44

64

210

210

5300

5700

8900

58000

27000
65

71

2000



ATTACHVENT B ( CONTI NUED)

DOANERADI ENT WELLS

SAMPLE LCC G 27 CG27/sAL C29 CG31
SAVPLE # BB541 BA931 BB528 BB529
CONTRACTOR com CDM CDM CDM
DATE SAMPLED 5-29-85 5-20-85 5-22-85 5-23-85
UNI TS PPB PPB PPB PPB

COVPOUNDS

VCOLATI LES

ACETONE

BENZENE 1000

BROMCDI CHLOROVETHANE

BROMOFCRM 20

CARBON DI SULFI DE

CHLOROCBENZENE

CHLORCETHANE

CHLOROFORM

DI CHLORCETHANE, 1, 1-

DI CHLORCETHANE, 1, 2- 38

DI CHLORCETHYLENE, TRANS- 1, 2-
DI CHLORCPPCPANE, 1, 2-
DI CHLORCPRCPENE, 1, 3-

ETHYLBENZENE 20
KETONES

METHYL4- , - 2- PENTANONE 8800 60
METHYLENE CHLORI DE

STYRENE 20
TETRACHLOPOETHENE 20
TOLUENE

TRI CHLOROETHANE, 1, 1, 1-

TRI CHLOROETHANE, 1, 1, 2- 30

TRI CHLORCETHYLENE

VI NYL CHLCRI DE

VI NYLI DENE CHLORI DE
XYLENES( TOTAL



SEM VCLATI LES

ACENAPHTYLENE

ANTHRACENE

BENZO( A) PYRENE

Bl S( - 2- CHLORDETHOXY) ETHANE
Bl S( - 2- CHLORODETHOXY) METHANE
Bl S( - 2- CHLORDOETHYL) ETHER
Bl S( 2- ETHYLHEXYL) PHTHALATE
BUTYLBENZYLPHTALATE

CUMVENE

SI - N BUTYLPHTHALATE

Dl - N BETYL PHTHALATE

DI CHLOROBENZENE, 1, 2-

DI CHLOROBENZENE, 1, 4-

DI ETHYLPGTHALATE
FLUORANTHENE

FLUCRENE

METHYLPHENCL, 4-

MAPTHAL ENE

PHENANTHRENE

PHENCL

PYRENE

TRI CHLORCPHENCL, 2, 4, 6-

2100

2400

2200



ATTACHVENT B ( CONTI NUED)

DOMNERADI ENT VELLS

SAMPLE LCC cP-2  CP-2 CP-7 G 4A G 22 G 22
SAMPLE # 33 BB532 18
CONTRACTOR JRB JRB CDM WAC JRB JRB
DATE SAMPLED 8-12-83 12-10-84 5-31-85 6-16-81 8-10-83 12-10-84
UNI TS PPB PPB PPB PPB PPB PPB

COVPOUNDS

VOLATI LES

ACETONE

BENZENE 2400 2800 3700 1100 250

BROMCDI CHLOROVETHANE

BROMOFCRM

CARBON DI SULFI DE

CHLORCBENZENE 21

CHLORCETHANE

CHLCROFORM 164 72

DI CHLORCETHANE, 1, 1- 78 780 62

DI CHLORCETHANE, 1, 2- 5500 11500 65

DI CHLORCETHYLENE, TRANS- 1, 2- 200 200

DI CHLORCPPCPANE, 1, 2-
DI CHLORCPRCPENE, 1, 3-

ETHYLBENZENE 1100 1770 2200

KETONES

METHYL4- , - 2- PENTANONE

METHYLENE CHLORI DE 12000 14000 11300

STYRENE

TETRACHLOPCETHENE

TOLUENE 75000 47800 19000 1100

TRI CHLOROETHANE, 1, 1, 1-

TRI CHLOROETHANE, 1, 1, 2-

TRI CHLOROETHYLENE

VI NYL CHLORI DE

VI NYLI DENE CHLORI DE

XYLENES( TOTAL) 7260



SEM VCLATI LES

ACENAPHTYLENE

ANTHRACENE

BENZO( A) PYRENE

Bl S( - 2- CHLORDETHOXY)

ETHANE 140000
Bl S( - 2- CHLORODETHOXY)
NETHANE

Bl S( - 2- CHLORDOETHYL)

ETHER 75000
Bl S( 2- ETHYLHEXYL)

PHTHALATE 14
BUTYLBENZYLPHTALATE

CUVENE

DI - N- BUTYLPHTHALATE

Dl - N- BETYL PHTHALATE

DI CHLOROBENZENE, 1, 2- 27
DI CHLOROBENZENE, 1, 4-

DI ETHYLPGTHALATE 30
FLUCRANTHENE

FLUCRENE

METHYLPHENCL, 4-

MAPTHAL ENE

PHENANTHRENE

PHENCL 22000
PYRENE

TRI CHLORCPHENCL, 2, 4, 6-

61000

240000

21000

290

20

80

20

60

152000 47000

88700 26000

10100

72

41

34

38

4100

7700



ATTACHVENT B ( CONTI NUED)

DOMERADI ENT VELLS

SAMPLE LCC G111 G111 G 24 CP-3
SAVPLE # 36 15 32
CONTRACTOR WAC JRB JRB JRB
DATE SAMPLED 6-16-81 8-12-83 8-12-83 8-12-83
UNI TS PPB PPB PPB PPB

COVPOUNDS

VOLATI LES

ACETONE

BENZENE 280 450 350 1700

BROMCDI CHLOROVETHANE 97

BROMOFCRM

CARBON DI SULFI DE

CHLORCBENZENE

CHLORCETHANE

CHLCROFORM 43 240

DI CHLORCETHANE, 1, 1- 2090 70 120

DI CHLORCETHANE, 1, 2- 32 300

DI CHLORCETHYLENE, TRANS- 1, 2- 58 230

DI CHLORCPPCPANE, 1, 2-

DI CHLORCPRCPENE, 1, 3-

ETHYLBENZENE 450 1400 660

KETONES

METHYL4- , - 2- PENTANONE

METHYLENE CHLORI DE 140 93

STYRENE

TETRACHLOPCETHENE

TOLUENE 370 630 400 6200

TRI CHLORCETHANE, 1, 1, 1-

TRI CHLORCETHANE, 1, 1, 2-

TR CHLORCETHYLENE

VI NYL CHLORI DE

VI NYLI DENE CHLORI DE

XYLENES( TOTAL) 110



SEM VCLATI LES

ACENAPHTYLENE
ANTHRACENE

BENZO( A) PYRENE

Bl S( - 2- CHLORDETHOXY)
ETHANE

Bl S( - 2- CHLORODETHOXY)
NETHANE

Bl S( - 2- CHLORDOETHYL)
ETHER

Bl S( 2- ETHYLHEXYL)
PHTHALATE
BUTYLBENZYLPHTALATE
CUVENE

DI - N- BUTYLPHTHALATE
Dl - N- BETYL PHTHALATE
DI CHLOROBENZENE, 1, 2-
DI CHLOROBENZENE, 1, 4-
DI ETHYLPGTHALATE
FLUCRANTHENE
FLUCRENE
METHYLPHENCL, 4-
MAPTHAL ENE
PHENANTHRENE

PHENCL

PYRENE

TRI CHLORCPHENCL, 2, 4, 6-

38000

4900

62

13000

13000

190
62

89

16000

9000

14

260



ATTACHVENT B ( CONTI NUED)

DOMERADI ENT VELLS

SAMPLE LCC CP-3 CG7 CG7
SAVPLE # 37
CONTRACTOR JRB WAC JRB
DATE SAMVPLED 12-10-84 6-16-81 8-12-83
UNI TS PPB PPB PPB

COVPOUNDS

VOLATI LES

ACETONE

BENZENE 6900 690 5900

BROMCDI CHLOROVETHANE

BROMOFCRM

CARBON DI SULFI DE

CHLORCBENZENE

CHLORCETHANE

CHLCROFORM 200

DI CHLORCETHANE, 1, 1- 400 150

DI CHLORCETHANE, 1, 2- 58 7350 2200

DI CHLORCETHYLENE, TRANS- 1, 2- 120 85

DI CHLORCPPCPANE, 1, 2-

DI CHLORCPRCPENE, 1, 3-

ETHYLBENZENE 1180 1700

KETONES

METHYL4- , - 2- PENTANONE

METHYLENE CHLORI DE 900 4470 1100

STYRENE

TETRACHLOPCETHENE

TOLUENE 850 33300 48000

TRI CHLOROETHANE, 1, 1, 1-

TRI CHLOROETHANE, 1, 1, 2-

TRI CHLOROETHYLENE

VI NYL CHLORI DE

VI NYLI DENE CHLORI DE

XYLENES( TOTAL) 4200



SEM VCLATI LES

ACENAPHTYLENE

ANTHRACENE

BENZO( A) PYRENE

Bl S( - 2- CHLORDETHOXY)

ETHANE 2700
Bl S( - 2- CHLORODETHOXY)

NETHANE

Bl S( - 2- CHLORDOETHYL)

ETHER 6900
Bl S( 2- ETHYLHEXYL)

PHTHALATE

BUTYLBENZYLPHTALATE

CUVENE

DI - N- BUTYLPHTHALATE

Dl - N- BETYL PHTHALATE

DI CHLOROBENZENE, 1, 2-

DI CHLOROBENZENE, 1, 4-

DI ETHYLPGTHALATE

FLUCRANTHENE

FLUCRENE

METHYLPHENCL, 4-

MAPTHAL ENE

PHENANTHRENE

PHENCL 790
PYRENE

TRI CHLORCPHENCL, 2, 4, 6-

54500

23000

13400

37000

20000

27

7500



ATTACHVENT C
QUALI TATI VE SUMVARY CF COVPOUNDS DETECTED IN THE ON-SI TE LI PARI LANDFI LL AND I N CFF- SI TE AREAS
QUALI TATI VE SUMVARY CF COVPOUNDS DETECTED ON-SI TE & OFF-SI TE LI PARI AREAS

VOLATI LES ON-SI TE OFF-SI TE
CCOHANSEY CNSY KWOOD MARSH
COVPOUND SO L WAT WAT  WAT SO L LEA AIR

CHLOROVETHANE X

BROMOVETHANE

VI NYL CHLCRI DE

CHLORCETHANE

METHYLENE CHLORI DE

ACETONE

CARBON DI SULFI DE

1, 1- DI CHLORCETHENE

1, 1- DI CHLORCETHANE

1, 2- DI CHLORCETHENE

CHLCROFORM

1, 2- DI CHLORCETHANE

2- BUTANONE

1,1, 1- TRI CHLORCETHANE

CARBON TETRACHLCRI DE

VI NYL ACETATE

BROMCODI CHLCROVETHANE X X X

1, 2- DI CHLORCPRCPENE X X

Cl S-1, 3- Dl CHLORCPRCPENE X

TRI CHLORCETHENE X X X X X

DI BROMOCHL OROVETHANE

1,1, 2- TRI CHLORCETHANE X X X

BENZENE X X X X X X X

TRANS- 1, 3- TRI CHLORCETHANE

BROMOFCRM X

4- METHYL- 2PENTANCONE

2- HEXANONE

TETRACHLORCETHENE

1,1, 2, 2- TERTRACHLOROCETHENE

TOLUENE X

CHLOROCBENZENE X

ETHYLBENZENE X
X
X
X

X X
X X X X
x X

X X X

X X X X
XX XXX XX XX XX
x

X X X X X
X X X X X X
X X X X X X

X
X

X X X
X X X
X
x
x
x

X X X
X X X

STYRENE

XYLENES

2- CHLORCETHYL VI NYL ETHER

C3ALKYL BENZENE

C6ALKANE

C7ALKANE

CBALKANE

FREON- 12

1, 4- DI OXANE X
KEY:

X X X X X
X X X X X
x
X X X X X

X X X X

CNSY - COHANSEY AQUI FER R RUN- RABBI T RUN LEA- LEACHATE SAMPLE
KWOOD- KI RKWOCD AQUI FER ALCYON- ALCYON LAKE  AIR-AIR SAMPLE
MARSH- CHESTNUT BRANCH CHNT BR- CHESTNUT
MARSH BRANCH STREAM

WAT- WATER SAMPLE



QUALI TATI VE SUMVARY COF COVPOUNDS DETECTED ON-SI TE & OFF-SI TE LI PARI AREAS

VCLATI LES

CHNT BR R RUN ALCYON RESI DENTI AL
COVPOUND SED WAT SED WAT SED WAT AIR AR
CHLOROVETHANE X X
BROMOVETHANE
VI NYL CHLORI DE
CHLORCETHANE X
METHYLENE CHLORI DE X X X X X X X
ACETONE X X X X X X X X
CARBON DI SULFI DE X
1, 1- DI CHLORCETHENE X
1, 1- DI CHLORCETHANE X X
1, 2- DI CHLORCETHENE
CHLORCOFORM
1, 2- DI CHLORCETHANE X
2- BUTANONE X X X X
1,1, 1- TRICHLORCETHANE X X X X X X

CARBON TETRACHLORI DE

VI NYL ACETATE

BROMCDI CHLOROVETHANE

1, 2- DI CHLORCPRCPENE

C S 1, 3- DI CHLOROPRCOPENE

TRI CHLOROETHENE X X X
DI BROMOCHLCROVETHANE

1,1, 2- TR CHLORCETHANE X
BENZENE X X X X X X X
TRANS- 1, 3- TRI CHLORCETHANE X

BROMOFCRM

4- METHYL- 2PENTANONE X

2- HEXANONE X X
TETRACHLOROETHENE

1, 1, 2, 2- TERTRACHLORCETHENE

TOLUENE X X X X X X X X
CHLCOROBENZENE

ETHYLBENZENE X X X X
STYRENE X

XYLENES X X X
2- CHLORCETHYL VI NYL ETHER

C3ALKYL BENZENE X X
C6ALKANE

C7ALKANE

C8ALKANE X

FREON- 12

1, 4- DI OXANE X

KEY:
CNSY - COHANSEY AQUI FER R RUN- RABBI T RUN LEA- LEACHATE SAMPLE
KWOCOD- KI RKWOOD AQUI FER ALCYON- ALCYON LAKE Al R- Al R SAMPLE
MARSH CHESTNUT BRANCH CHNT BR- CHESTNUT
MARSH BRANCH STREAM
WAT- WATER SAMPLE



QUALI TATI VE SUMVARY COF COVPOUNDS DETECTED ON-SI TE & OFF-SI TE LI PARI AREAS

SEM - VOLATI LES ON-SI TE OFF-SI TE
COHANSEY CNSY KWOOD MARSH

COVPOUND SO L WAT WAT  WAT SOL LEA AR

PHENCL

Bl S (2- CHLORCETHYL) ETHER

2- CHLORCPHENCL

1, 3- DI CHLOROBENZENE

1, 4- DI CHLOROBENZENE

BENZYL ALCOHOL

1, 2- DI CHLOROBENZENE

2- METHYL PHENOL

Bl S (2- CHLORO SOPROPYL) ETHER
4- METHYL PHENCL

N- NI TROSO- DI - N- PRCPYLAM NE
HEXACHL OROETHANE

NI TROBENZENE

| SOPHORONE X X X
2- Nl TROPHENCL

2, 4- DI METYYL PHENCL X X
BENZOI C ACI D X X X X
Bl S (2- CHLOROETHOXY) ETHANE X X X X

2, 4- DI CHLORCPHENCL X

1, 2, 4- TRl CHLOROBENZENE X
NAPHTHAL ENE X X X X X X
4- CHLOROANI LI NE X

HEXACHL ORCBUTADI ENE

4- CHLORO- 3- METHYL PHENCL X

2- METHYL NAPHTHALENE X X X X
HEXACHL OROCYCLOPENTADI ENE

2, 4, 6- TRl CHLORCPHENOL X X

2, 4, 5- TRl CHLOROPHENOL

2- CHLORONAPHTHAL ENE X

2- NI TROANALI NE

DI METHYL PHTHALATE
ACENAPHTHAL ENE

3- Nl TROANALI NE
ACENAPHTHENE X
2, 4- DI Nl TROPHENCL

4- NI TROPHENOL

DI BENZOFURAN

2, 4- DI Nl TROTOLUENE

2, 6- DI Nl TROTOLUENE

DI ETHYL PHTHALATE

4- CHLOROPHENYL - PHENYLETHER
FLOURENE X X
4- NI TROANI LI NE

4, 6- DI Nl TRO- 2- METHYLPHENCL

X X X X
X X X X X

X X

X X X X

XXX XX XXX XXX
x
x

x X

X X X X
x

x
x
x
x

N- NI TROSCDI PHENYLAM NE X X
4- BROMOPHENYL- PHENYLETHER

HEXZCHL CRCBENZENE X X
PENTACHL OROPHENCL X

PHENANTHRENE X X
ANTHRACENE X



QUALI TATI VE SUMVARY COF COVPOUNDS DETECTED ON-SI TE & OFF-SI TE LI PARI AREAS

SEM - VOLATI LES
CHNT BR R RUN ALCYON RESI DENTI AL
COVPQUND SED WAT SED WAT  SED WAT AIR AR

PHENCL X X
BIS (2-CHLOROETHYL)ETHER X X X X X X X
2- CHLORCPHENCL

1, 3- DI CHLOROBENZENE

1, 4- DI CHLOROBENZENE

BENZYL ALCOHOL

1, 2- DI CHLOROBENZENE

2- METHYL PHENCL X

Bl S (2- CHLORO SOPRCPYL)

ETHER

4- METHYL PHENCL X X

N- NI TROSO- DI - N- PRCPYLAM NE
HEXACHL OROETHANE

NI TROBENZENE

| SOPHORONE

2- Nl TROPHENCL

2, 4- DI METYYL PHENOL X
BENZO C ACI D X X X X
Bl S (2- CHLOROETHOXY) ETHANE X

2, 4- DI CHLORCPHENCL

1, 2, 4- TRl CHLOROBENZENE

NAPHTHAL ENE X X X X
4- CHLOROANI LI NE

HEXACHL OROBUTADI ENE

4- CHLORO 3- METHYL PHENCL

2- METHYL NAPHTHALENE X

HEXACHL OROCYCLOPENTADI ENE

2, 4, 6- TRl CHLOROPHENCL

2, 4, 5- TRl CHLOROPHENOL

2- CHLORONAPHTHAL ENE

2- NI TROANALI NE

DI METHYL PHTHALATE

ACENAPHTHAL ENE

3- NI TROANALI NE

ACENAPHTHENE X X X X
2, 4- DI Nl TROPHENCL

4- NI TROPHENOL X

DI BENZOFURAN

2, 4- DI Nl TROTOLUENE

2, 6- DI Nl TROTOLUENE

DI ETHYL PHTHALATE X X
4- CHLORCPHENYL- PHENYLETHER
FLOURENE X X

4- Nl TROANI LI NE
4, 6- DI Nl TRO- 2- METHYLPHENCL

N- NI TROSCDI PHENYLAM NE X

4- BROMOPHENYL- PHENYLETHER

HEXZCHL CRCBENZENE

PENTACHL OROPHENCL

PHENANTHRENE X X X

ANTHRACENE X X X



QUALI TATI VE SUMVARY COF COVPOUNDS DETECTED ON-SI TE & OFF-SI TE LI PARI AREAS
SEM - VOLATI LES ON-SI TE OFFF- SI TE

CCHANSEY CNSY KWOOD MARSH
COVPOUND SO L WAT WAT  WAT SO L LEA AR

DI - N- BUTYL PHTHALATE
FLOURANTHENE

PYRENE

BUTYLBENZYL PHTHALATE

3, 3' - Dl CHLOROBENZENE
BENZO( A) ANTHRACENE

Bl S( 2- ETHYLHEXYL) PHTHALATE
CHRYSENE

DI - N- OCTYL PHTHALATE
BENZQ( B) FLOURANTHENE
BENZO( K) FLOURANTHENE
BENZO( A) PYRENE

| NDENO( 1, 2, 3- CD) PYRENE

DI BENZQ( A, H) ANTHRACENE
BENZO( G H, | ) PERYLENE X

X X

X X X

X
X
X

X X X X X X X X X X X
x
X X X X X X

x

I NORGANI C

ARSEN C
BARI UM
BERYLLI UM
CADM UM
CHROM UM
COPPER
LEAD
MERCURY

NI CKEL
SELENI UM
SI LVER
THALI UM
VANADI UM
ZI NC X

X X
X X
X

XX X X X X X X X
XX X X X X X X

X X X X X X

X X X X X X X

x
x

x

XXX XXX XXXXXXXX
x

XX XXX XX XXXXXXX

X X
X X



QUALI TATI VE SUMVARY COF COVPOUNDS DETECTED ON-SI TE & OFF-SI TE LI PARI AREAS

SEM - VOLATI LES

CHNT BR R RUN  ALCYON RESI DENTI AL
COVPOUND SED WAT ~ SED WAT SED WAT AIR AR
DI - N- BUTYL PHTHALATE X X X X X X
FLOURANTHENE X X X X
PYRENE X X X
BUTYLBENZYL PHTHALATE X X
3, 3' - Dl CHLOROBENZENE
BENZO( A) ANTHRACENE X X X
Bl S( 2- ETHYLHEXYL) PHTHALATE X X X X X X
CHRYSENE X X X X
DI - N- OCTYL PHTHALATE X X
BENZQ( B) FLOURANTHENE X X
BENZO( K) FLOURANTHENE X X
BENZO( A) PYRENE X X X
| NDENO( 1, 2, 3- CD) PYRENE X X
DI BENZQ( A, H) ANTHRACENE X
BENZO( G H, | ) PERYLENE X X
| NORGANI C
ARSENI C X X X X
BAR UM X X X X X
BERYLLI UM X X X X X
CADM UM X X X X X X
CHROM UM X X X X X X
CCPPER X X X X X X
LEAD X X X X X X
NERCURY X X X X X
NI CKEL X X X X X X
SELENI UM X X X X X
SI LVER X X X X
THALI UM X
VANADI UM X X X X X X
ZINC X X X X X X



RECORD OF DECI SI ON
REMEDI AL ALTERNATI VE SELECTI ON
SITE: LIPAR LANDFILL SITE, Pl TMAN, NEW JERSEY

ANALYSI S REVI EVED: | HAVE REVI EMED THE FOLLOW NG DOCUMENTS DESCRI BI NG THE ANALYSI S OF COST- EFFECTI VENESS OF
REMEDI AL ALTERNATI VE AT THE LI PARI LANDFI LL SITE:

DRAFT COST- EFFECTI VENESS ASSESSMENT OF REMEDI AL ACTI ON ALTERNATI VES, LI PARI LANDFI LL, RADI AN
CORPCRATI ON, JULY 1982

DRAFT ENVI RONVENTAL | NFORVATI ON DOCUMENT FCR REMEDI AL

ACTI ONS AT THE LI PARI LANDFI LL, PI TMAN, NEW JERSEY, RADI AN CORPCRATI ON, JULY 1982

PRELI M NARY ENG NEERI NG STUDY, LIPARI LANDFILL, PITMAN, NEWJERSEY, BETZ, CONVERSE, MJRDOCH,
INC., MAY 1982

ABATEMENT ALTERNATI VES - UNCONTRCLLED CHEM CAL LEACHATE DI SCHARGE FROM THE LI PARI LANDFI LL,
PI TVAN, NEWJERSEY, R E. WRI GHT ASSCCI ATES, | NC. OCTOBER 1980 REVI SED DECEMBER 1980

TECHNI CAL CONSI DERATI ONS FOR THE SELECTI ON OF AN ABATEMENT SYSTEM AT THE LI PARI LANDFI LL,
PI TMAN, NEWJERSEY, R E. WR GHT ASSCCI ATES, SEPTEMBER 1981

STAFF SUMVARI ES AND RECOMVENDATI ONS

DESCRI PTI ON OF SELECTED CPTI ON:
I PHASE |:

EMPLACEMENT OF A 360 DEGREE CUTCFF WALL W TH CAP OVER 16 ACRES ( ENCLOSED AREA WOULD | NCLUDE THE SI X ACRE
LANDFI LL AND THE 10 ACRE CONTAM NATED ARE BETWEEN THE LANDFI LL AND CHESTNUT BRANCH) .

1 PHASE | 1:

| NSTALLATI ON OF GROUND WATER CCOLLECTI ON VELLS (LOCATED BOTH W TH N THE CONTAM NATED ZONE AND WASTE BODY
| TSELF) TREATMENT OF THE GROUND WATER CONTAI NED W THI N THE SLURRY WALL.

DECLARATI ONS:  CONSI STENT W TH THE COVPREHENSI VE ENVI RONVENTAL RESPONSE, COVPENSATI ON AND LI ABI LI TY ACT OF
1980 (CERCLA), AND THE NATI ONAL CONTI NGENCY PLAN, | HAVE DETERM NED THAT THE CONTAI NVENT AND TREATMENT
STRATEGY FOR THE LI PARI LANDFILL SITE I S A COST- EFFECTI VE REMEDY, AND THAT | T EFFECTI VELY M Tl GATES AND

M N M ZES DAMAGE TO AND PROVI DES ADEQUATE PROTECTI ON OF PUBLI C HEALTH, WELFARE AND THE ENVI RONMENT. |
HAVE ALSO DETERM NED THAT THE ACTI ON BEI NG TAKEN | S APPRCPRI ATE WHEN BALANCED AGAI NST THE NEED TO USE TRUST
FUND MONEY AT OTHER SI TES.

THE COLLECTI ON AND TREATMENT CF THE CONTAI NED CONTAM NATED GROUND WATER | S DESI RABLE I N CRDER TO | MPROVE THE
RELI ABI LI TY OF THE CONTAI NMENT. THE ASSOCI ATED COSTS ARE BASED UPON UTI LI ZATI ON CF A LOCAL PUBLICLY OMNED
TREATMENT WORKS (POTW W THOUT S| GNI FI CANT PRETREATMENT. THE PROPER EVALUATI ON OF THE TREATMENT SYSTEM I S
BEI NG CONDUCTED BY A CONSULTANT TO THE U.S. ENVI RONMVENTAL PROTECTI ON AGENCY (USEPA). | HAVE DETERM NED THAT
I T I'S NECESSARY TO PROCEED W TH THE | NSTALLATI ON OF THE SLURRY WALL AND CAP CONCURRENT W TH THE FI NAL
TREATABI LI TY EVALUATI ON OF THE LEACHATE W TH THE EXI STI NG TREATMENT PROCESS AT THE POTW | WLL MAKE A
FUTURE DECI SI ON ON THE NECESSARY CROUNDWATER PRETREATMENT PROCESS AFTER COVPLETI ON OF THE TECHNI CAL ANALYSI S
AND EVALUATI ON WH CH W LL DETERM NE THE COVPATI BI LI TY OF THE LEACHATE W TH THE EXI STI NG TREATMENT PROCESSES
OF THE LOCAL POTW

RITA M LAVELLE
ASSI STANT ADM NI STRATOR
OFFI CE OF SCLI D WASTE AND EMERGENCY RESPONSE



LI PARI LANDFI LL REMEDY APPROVAL
BRI EFI NG SHEET

PURPCSE OF THIS BRIEFING IS TO GBTAIN AA APPROVAL FOR THE REMEDY RECOMMVENDED BY THE REGA ON AND THE STATE FOR
THE LI PARI LANDFILL SITE. A "RECORD CF DECI SI ON' HAS BEEN PREPARED TO DOCUMENT THE APPROVAL.

LI PARI LANDFI LL OCCUPI ES APPROXI MATELY SI X ACRES. BETWEEN THE PERI OD 1958 AND 1971, THE LANDFI LL RECEl VED
HOUSEHOLD WASTE AS WELL AS LI QUI D AND SEM -SOLI D CHEM CAL WASTES AND OTHER | NDUSTRI AL WASTES AND MATERI ALS
FOR DI SPOSAL. BEST ESTI MATES | NDI CATE APPROXI MATELY 3 M LLI ON GALLONS OF LI QUI D WASTES HAVE BEEN DI SPCSED AT
THE SI TE.

GROUNDWATER AND SURFACE WATER CONTAM NATI ON |'S THE PRI MARY CONCERN AT LI PARI LANDFILL. RABBIT RUN, CHESTNUT
BRANCH AND ALCYON LAKE ARE SHOAN TO BE CONTAM NATED. STRONG VOLATI LE CHEM CAL ODCRS ARE EVI DENT AT THE
ON- SI TE LEACHATE SEEPS.

I'N MARCH 1980, A FEASI BI LI TY STUDY WAS | NI TI ATED BY R E. WRI GHT ASSCClI ATES THROUGH CLEAN WATER ACT, SECTI ON
311 FUNDING R E. WRI GHT ASSOCI ATES COVPLETED A SECOND REPORT | N SEPTEMBER 1981 WHEREI N THE PREVI QUS
CONCLUSI ON WAS REVI SED, AND A TWD PHASE APPRQOACH WAS RECOMVENDED.

PHASE | : SLURRY WALL CONTAI NVENT W TH CAP
PHASE [1: FURTHER EVALUATI ON TO COLLECT AND TREAT ENCAPSULATED CONTENTS.
EPA HELD A PUBLI C MEETI NG | N NOVEMBER 1981 WHEREI N THE AGENCY MADE AN ANNOUNCEMENT OF THE CONSULTANT' S
RECOMMENDATI ONS, EPA'? REGQ ON |1 CONCURRENCE AND POSSI BLE SCHEDULE FCR CONSTRUCTI ON | NI TI ATI ON BY SPRI NG OF
1982.
I N JANUARY 1982, THE CONSULTANT TO THE RESPONSI BLE PARTI ES (BETZ, CONVERSE AND MURDOCH), SUBM TTED A NEW
ALTERNATI VE CLEAN- UP PLAN TO THE EPA PROPOCSAL. EPA REG ON ||, EPA/ORD, AND RADI AN, | NC. SUBSEQUENTLY
I NI TI ATED A CCST- EFFECTI VE ANALYSI S OF ALTERNATI VES, | NCLUDI NG THE RESPONSI BLE PARTY' S ALTERNATI VE AND THE
PREPARATI ON OF AN ENVI RONMVENTAL | NFORVATI ON DOCUVENT TO COVPLY W TH CERCLA REQUI REMENTS.
THE RADI AN CORPCRATI ON COWPLETED THEI R COST- EFFECTI VENESS EVALUATI ON ON REMEDI AL ALTERNATI VES STUDI ED
PREVI QUSLY BY R E. WRI GHT, 1980; 1981; AND BETZ, CONVERSE AND MJURDOCH 1982 AS WELL AS A NO ACTI ON
ALTERNATI VE. N NE ALTERNATI VES VERE | NI TI ALLY CONSI DERED HI GHLY/ COST- EFFECTI VE AND WERE EVALUATED FURTHER I N
THE ENVI RONVENTAL | NFORVATI ON DOCUMENT (JULY 1982):

MLLION $

360 DEGREES CUTCFF WALL W TH CAP (16 ACRES)
/ COLLECT W TH WALLS/ TREAT AT POTW 2.0

UPGRADI ENT DEFLECTI ON WALL W TH CAP (6 ACRES) 1.2

UPGRADI ENT DEFLECTI ON WALL W TH CAP (6 ACRES)/

COLLECT W TH WELLS/ TREAT AT POTW 1.7
360 DEGREES CUTCFF WALL W TH CAP (6 ACRES) 1.0
360 DEGREES CUTOFF WALL WTH CAP (16 ACRES) 1.5

360 DEGREES CUTOFF WALL WTH CAP (6 ACRES)/
COLLECT W TH WELLS/ TREAT AT POTW 1.4

COLLECT W TH WELLS/ TREAT AT POTW 0.4

DEFLECTI ON WALL/ UPGRADI ENT DRAI N CAP (22 ACRES) 2.1



DEFLECTI ON WALL/ UPGRADI ENT DRAI N CAP (22 ACRES)/
COLLECT W TH WVELLS/ TREAT AT POTW 2.5

FURTHER EVALUATI ON OF THESE ALTERNATI VES BY EPA STAFF AT BOTH THE REG ON AND HEADQUARTERS LEVEL, W TH

TECHNI CAL ASSI STANCE PROVI DED BY THE ZONE CONTRACTCR ( CAMP, DRESSER, & MCKEE) AND | NFORVATI ON CONTAI NED | N
THE ENVI RONMENTAL | NFORVATI ON DOCUMENT, HAS LED TO THE FURTHER ELI M NATI ON OF ALTERNATI VES AS ENVI RONVENTALLY
UNACCEPTABLE EXCEPT FOR THE FOLLON NG THREE:

M LLI ON
360 DEGREES CUTOFF WALL WTH CAP (16 ACRES)/
COLLECT W TH WELLS/ TREAT AT POTW 2.0
360 DEGREES CUTOFF WALL W TH CAP (16 ACRES) 1.5

DEFLECTI ON WALL/ UPGRADI ENT DRAI N CAP 22 ACRES/
COLLECT W TH WELLS/ TREAT AT POTW 2.5

TH S HAS LED TO THE SELECTI ON OF ONE ALT+RNATI VE AS THE MOST COST- EFFECTI VE, ENVI RONMENTALLY SOUND REMEDI AL
ACTION. IT IS  THE 360 DEGREES CUTCFF WALL WTH CAP (16 ACRES).

THE RECOMVENDED ALTERNATI VE ACTI ON, HOAEVER, | NCLUDES IN ADDI TI ON TO THE ENCAPSULATI ON CF THE 16 ACRE SI TE,
ACTI VE GROUNDWATER CONTROL THROUGH CCOLLECTI ON AND TREATMENT AT A LOCAL POTW TO ENHANCE THE RELIABILITY COF THE
ENCAPSULATI ON.  ADDI TI ONAL EVALUATI ON TO ASSURE THE COWVPATI BI LI TY OF THE LEACHATE W TH THE EXI STI NG TREATMENT
PROCESSES OF THE LOCAL POTW NEED TO BE CONDUCTED PRI OR TO PROCEEDI NG W TH THE SECOND PHASE ( COLLECTI ON AND
TREATMENT). THE TOTAL COST FOR DESI GN AND | MPLEMENTATI ON OF THE CUTOFF WALL AND CAP | N ADDI TI ON TO FURTHER
EVALUATI ON RELATED TO THE COLLECTI ON AND TREATMENT OF LEACHATE HAS BEEN ESTI MATED AT $1, 769, 150.

ANOTHER PUBLI C MEETI NG WAS HELD ON JULY 23, 1982. THE REG ON DESCRI BED THE REMEDY AND ADDRESSED CONCERNS
RAI SED BY THE PUBLI C.

THE " RECCORD OF DECI SI ON' CERTI FI ES THAT:
THE SELECTED REMEDY | S THE COST- EFFECTI VE REMEDY FOR THE SI TE.

OFF- SI TE DI SPOSAL OF THE LEACHATE |I'S UNDER | NVESTI GATI ON AS A COST- EFFECTI VE APPROACH FOR THAT PORTI ON OF THE
PRQJECT.

MONI ES ARE AVAI LABLE I N THE FUND TO FI NANCE THE REMEDY. THE FOLLOW NG ACTI ONS ARE REQUI RED TO MOVE THE
PRQIECT | NTO CONSTRUCTI ON:

- PREPARE RECCRD OF DECI SI ON REG ON
- BEQ N DESI GN PHASE HSCDY REG ON
PREPARATI ON OF Bl D PACKAGCE
AND SAFETY PLAN FOR WALL
CONSTRUCTI ON
COVPLETE TREATABI LI TY STUDY
- PREPARE ACTI ON MEMO

(FOR CONSTRUCTI ON) HSCD

- APPROVE ACTI ON MEMD AA, QAVER
- PREPARE STATE SUPERFUND CONTRACT  REG QN STATE
- SIGN STATE SUPERFUND CONTRACT AA, OSVER/ STATE
- PREPARE | AG W TH CORPS HSCD
- COVPLETE AND AWARD CONSTRUCTI ON

CONTRACT CORPS
- BEG N CONSTRUCTI ON OORPS

REMEDI AL | MPLEMENTATI ON ALTERNATI VE SELECTI ON
LI PARI LANDFI LL SUPERFUND SI TE



TOMSH P OF MANTUA
GLOUCESTER COUNTY, NEW JERSEY
JULY 30, 1982

H STCRY

THE LI PARI LANDFI LL OCCUPI ES APPROXI MATELY SI X ACRES IN THE TOMWSH P OF MANTUA, GLOUCESTER COUNTY, NEW
JERSEY. A STREAM KNOM AS CHESTNUT BRANCH FLOAS | N A NORTH WESTERLY DI RECTI ON ALONG THE NORTHERN AND
NORTHEASTERN BORDERS OF THE LANDFI LL. ANOTHER STREAM RABBI T RUN, FLOAS | N A NORTHWESTERLY DI RECTI ON AND
BORDERS THE WESTERN AREA OF THE LANDFILL. RABBI T RUN ENTERS CHESTNUT BRANCH AT A PO NT ON THE NORTHERN
BORDER OF THE LANDFI LL. CHESTNUT BRANCH FLOAS | NTO ALCYON LAKE APPROXI MATELY 1000 FEET DOMSTREAM FROM THE
LANDFI LL.

FOR 13 YEARS RUNNI NG FROM 1958 TO 1971, THE OMNER, MR N CHOLAS LI PARI, BEGAN ACCEPTI NG AND DI SPCsI NG CF
WASTE AT THE LI PARI LANDFI LL. THE LANDFI LL HAS BEEN | NACTI VE SI NCE 1971, AND A PORTI ON HAS BEEN AND | S NOW
USED FOR A FRU T ORCHARD. THE TOP OF THE LANDFI LL RI SES APPROXI MATELY 40 FEET ABOVE THE CHESTNUT BRANCH
THE LAND SURFACE SLOPES FROM AN ELEVATI ON OF 134 MEAN SEA LEVEL ("MsL") DOM TOMRDS BOTH RABBI T RUN AND
CHESTNUT BRANCH WHERE THE ELEVATI ON OF THI S NORTHERN BORDER 1S 120 FEET MSL.

OCCUPI ED HOMES ARE LOCATED JUST ACRCSS THE EDGE OF THE NORTHEASTERN BORDER OF THE LANDFI LL SI TE ON THE
OPPCSI TE SI DE OF CHESTNUT BRANCH.

DURI NG THE YEARS BETWEEN 1958 AND 1971, THE OMNER, MR LI PAR, ACCEPTED AND DI SPCSED OF HOUSEHOLD WASTE AS
WELL AS LI QU D AND SEM - SCLI D CHEM CAL WASTES, AND OTHER | NDUSTRI AL WASTES AND MATERI ALS

THE HAZARDOUS WASTES DUMPED AT LI PAR LANDFI LL WERE GENERATED BY ROHM AND HAAS COVPANY FROM | TS BRI STQL,
PENNSYLVANI A PLANT; OAENS ILLINOS, INC. FROMI TS PI TMAN, NEW JERSEY PLANT AND OAENS- CORNI NG FI BERGLAS, | NC.
FROM I TS BARRI NGTON, NEW JERSEY PLANT.

THE HAZARDOUS WASTES DUVPED AT THE LANDFI LL BY THE GENERATCRS AND HAULERS HAVE PERCOLATED | NTO THE
GROUNDWATERS UNDER THE LANDFI LL. THE WASTES HAVE LEACHED QUT THE EMBANKMENTS COF RABBI T RUN AND CHESTNUT
BRANCH FURTHER CONTAM NATI NG THE SURFACE WATERS WH CH RUN | NTO THESE RESPECTI VE STREAM5. HAZARDOUS WASTES
LEACH NG FROM THE LANDFI LL HAVE CONTAM NATED THE CHESTNUT BRANCH, RABBI T RUN AND ALCYON LAKE AND CONTI NUE TO
CONTAM NATE THESE BCDI ES OF WATER

CURRENT STATUS

THE LI PARI LANDFI LL HAS BEEN | NACTI VE SI NCE 1971. THE MAI N ROUTES FOR CONTAM NANT M GRATI ON FROM THE

LANDFI LL ARE GRCUND WATER AND SURFACE WATER.  LEACHATE SEEPS ARE VI SI BLE ALONG THE LANDFI LL ESCRAPEMENT
ADJACENT TO CHESTNUT BRANCH, EAST OF THE LANDFI LL AREA AND ALONG RABBI T RUN. GROUND WATER AND SURFACE WATER
CONTAM NATI ON HAS BEEN DOCUMENTED. THE PRESENCE OF BCCE I N FI SH FROM ALCYON LAKE HAS ALSO BEEN REPORTED.
LOCAL RESI DENTS HAVE COVPLAI NED ABOUT THE PRESENCE OF ODORS THEY ATTRI BUTE TO THE LANDFI LL.

THE COST- EFFECTI VENESS EVALUATI ON PREPARED BY RADI AN CORPCRATI ON (JULY 1982) REVI EWED THE PREVI QUS
FEASI BI LITY STUDIES OF R E. WRI GHT (1980, 1981) AND BETZ, CONVERSE AND MURDOCH (1982). RADI AN EVALUATED 32
PCOSSI BLE ALTERNATI VE REMEDI AL ACTI ONS, OF WH CH 9 WERE DETERM NED TO BE H GHLY COST- EFFECTI VE OPTI ONS:

ESTI MATED COST

TOTAL
CAPI TAL  0&M

360 DEGREE CUTCFF WALL W TH CAP (16 ACRES)/ 1.8M 180K
COLLECT W TH WELLS/ TREAT AT POTW

UPGRADI ENT DEFLECTI ON WALL W TH CAP
(6 ACRES) 1.2M



UPGRADI ENT DEFLECTI ON WALL W TH CAP
(6 ACRES)/COLLECT WTH WELLS TREAT
AT POTW 1. 4M 273K

360 DEGREE CUTOFF WALL W TH CAP (6 ACRES) 985K ---
360 DEGREE CUTOFF WALL W TH CAP (16 ACRES) 1.5M ---

360 DEGREE CUTOFF WALL W TH CAP (6 ACRES)/
COLLECT W TH WELLS/ TREAT AT POTW 1.2M 180K

COLLECT WTH WELLS/ TREAT AT POTW 210K 180K

DEFL+CTI ON WALL/ UPGRADI ENT DRAI N/
CAP (22 ACRES) 2.LM

DEFLECTI ON WALL/ UPGRADI ENT DRAI N/
CAP (22 ACRES)/COLLECT W TH VELLS/
TREAT AT POTW 2. 3M 273K

AFTER G VI NG CAREFUL CONSI DERATI ON TO THE COST- EFFECTI VENESS AND ENVI RONVENTAL ASSESSMENT OF EACH ALTERNATI VE
AND EVALUATI NG COMWENTS WE HAVE RECEI VED, THE REA ON RECOMVENDS THAT THE CONTAI NMVENT, ACTI VE GROUNDWATER
CONTROL ALTERNATI VE BE | MPLEMENTED AT THE SI TE (ATTACHVENT A). A LETTER FROM THE STATE OF NEW JERSEY
CONCURRI NG W TH THE APPRQOACH | S ENCLCSED AS ATTACHVENT B.

CONSI DERATI ONS LEADI NG TO THE NEED FOR CCOLLECTI ON AND TREATMENT OF THE ENCAPSULATED LEACHATE | NCLUDE
1. UNDEFINED LONG TERM I NTEGRI TY OF THE SLURRY WALL.

2. COLLECTI ON OF THE LEACHATE CONTENTS WLL LONER THE | NTERNAL HEAD, M NI M ZI NG | NFI LTRATI ON THROUGH THE
UNDERLYI NG CLAY AND THE POTENTI AL FOR CONTAM NATI ON OF THE KI RKWOCD AQUI FI ER, A DRI NKI NG WATER SUPPLY.

3. CURRENT COST ESTI MATES | NDI CATE THAT THE RELI ABI LI TY OF THE ENCAPSULATI ON ACTI ON CAN BE ENHANCED AT A
REASONABLE COST, THEREBY PROVI DI NG ADDI TI ONAL ASSURANCE FOR PROTECTI ON OF PUBLI C HEALTH AND THE ENVI RONVENT.

RECOMVENDED ALTERNATI VE

SECTI ON 300. 68(J) OF THE NATI ONAL CONTI NGENCY PLAN (NCP) (FR 31180; JULY 16, 1982) STATES THAT THE

APPROPRI ATE EXTENT OF REMEDY SHALL BE DETERM NED BY THE LEAD AGENCY' S SELECTI ON OF THE REMEDI AL ALTERNATI VE
WH CH THE AGENCY DETERM NATES | S COST- EFFECTI VE AND WH CH EFFECTI VELY M Tl GATES AND M NI M ZES DAMAGE TO AND
PROVI DES ADEQUATE PROTECTI ON OF PUBLI C HEALTH, WELFARE OR THE ENVI RONVENT. BASED ON OUR EVALUATI ON OF THE
COAT- EFFECTI VENESS OF EACH OF THE PROPOSED ALTERNATI VES, THE COWMENTS RECEI VED FROM THE PUBLI C, OUR TECHNI CAL
CONSULTANTS, AND | NFORVATI ON COWENTS FROM THE STATE, WE HAVE DETERM NED THAT THE TWD PHASE: PHASE |, 360
CUTOFF WALL W TH CAP (16 ACRES) ENCAPSULATI ON, | N CONJUNCTI ON W TH PHASE 11, COLLECTI ON WELLS AND TREATMENT
AT THE LOCAL POTW STRATEGY | DENTI FI ED | N THE COST- EFFECTI VENESS REPORT MEETS THE NCP CRI TERI A

THE ENCAPSULATI ON, CCOLLECTI ON AND TREATMENT OPTI ON ENTAI LS THE SPECI FI C ACTI VI TI ES | DENTI FI ED | N ATTACHVENT
C. THE COST BREAK-DOMN FOR TH S REMEDI AL ALTERNATI VE | S LI STED BELOW

ACTIVITY ESTI MATED COSTS
PHASE | :

PREPARATI ON OF DETAI LED
DESI GN $ 100, 000

CUTCOFF WALL AND CAP
CONSTRUCTI ON $1, 589, 150



TREATMENT FEASI BLI TY
STUDY 80?000
TOTAL $1, 769, 150
PHASE |1 :

CCOLLECTI ON AND TREATMENT
CONSTRUCTI ON $ 209,120

POTW DI SPOSAL AND GPERATI ON
AND MAI NTENANCE $ 91,250 PER YEAR

PROPCSED ACTI ON
WE REQUEST YOUR APPROVAL CF THE ENCAPULATI ON, CCOLLECTI ON AND TREATMENT OPTI ON AS THE REMEDI AL ACTI ON
ALTERNATI VE FOR LI PARI LANDFILL. I N ADDI TI ON, WE REQUEST THE ALLOCATI ON OF $1, 769, 150 FOR THE PHASE |
PRQIECT ACTI VI TIES AS | NDI CATED ABOVE WHI CH | NCLUDES ASSOCI ATED ENG NEERI NG COSTS.

TENTATI VE SCHEDULE 1982

FI NAL OPPORTUNI TY FOR PRI VATE
PARTY CLEAN- UP M D AUGUST

STATE/ EPA S| GN SUPERFUND
STATE CONTRACT LATE AUGUST

COVPLETE DESI GN OF SLURRY WALL
AND CAP OCTOBER

RECEI VE BI DS, AWARD CONTRACT,
AND BEG N CONSTRUCTI ON ( PHASE 1) NOVEMBER

COVPLETE TREATABI LI TY STUDY
(PHASE 11) DECEMBER

I F YOU. HAVE ANY QUESTI ONS, PLEASE CONTACT RCBERT OGG AT (212) 264-2647.



ATTACHVENT A

REMEDI AL | MPLEMENTATI ON ALTERNATI VE SELECTI ON
LI PARI LANDFI LL SUPERFUND SI TE

TOMSH P CF NMANTUA

GLQUCESTER COUNTY, NEW JERSEY

EPA HAS COWLETED THE FOLLOW NG REMEDI AL SUPERFUND ACTI VI TIES AT THE LI PARI LANDFI LL SI TE LOCATED I N
GLOUCESTER COUNTY, NEW JERSEY:

ACTIVITI ES
DATE COWPLETED
REMEDI AL | NVESTI GATI OV CCTOBER 1980,
FEASI BI LI TY STUDY DECEMBER 1980 REVI SED

REMEDI AL | NVESTI GATI OV
FEASI BI LI TY STUDY SEPTEMBER 1981

PUBLI C MEETI NG NOVEMBER 1981

COST- EFFECTI VENESS ANALYSI S
OF ALTERNATI VES JULY 1982

FENCE | SCLATION OF THE SI TE JULY 1982

DRAFT ENVI RONVENTAL | NFORVATI ON
DOCUMENT JULY 1982

PUBLI C MEETI NG JULY 23, 1982

REG ON || HAS REVI EVED THE | NFORVATI ON PRESENTED | N EACH OF THESE REPORTS AND G VEN CAREFUL CONSI DERATI ON TO
THE COMMENTS RECEI VED FROM THE STATE OF NEW JERSEY, OUR TECHNI CAL CONSULTANTS AND THE PUBLI C. BASED ON OUR
REVIEW REG ON || HAS DETERM NED THAT THE FOLLOW NG ACTI ONS AT THE SI TE ARE COST- EFFECTI VE, ENVI RONMENTALLY
SOUND, AND EFFECTI VELY M Tl GATE AND M NI M ZE DAMAGE TO AND PROVI DE ADEQUATE PROTECTI ON OF PUBLI C HEALTH,
VWELFARE OR THE ENVI RONMENT.

ACTI ON ESTI MATED COST
PHASE |
CONTAI NVENT DESI GN $ 100, 000
WASTE CONTAI NVENT $1, 589, 150
CONSTRUCTI ON

COLLECTI ON AND TREATMENT
FEASI BI LI TY STUDY $ 80,000
$1, 769, 150

DATE JACQUELI NE E. SCHAFER
REG ONAL ADM NI STRATCR



ATTACHMVENT B

STATE OF NEW JERSEY

DEPARTMENT COF ENVI RONVENTAL PROTECTI ON
DI VI SI ON OF HAZARD MANAGEMENT

OFFI CE OF THE DI RECTOR

TRENTON, NEW JERSEY 04425
JULY 16, 1982

MR ROBERT OGG

USEPA - REA ON ||

26 FEDERAL PLAZA

NEW YORK CI TY, NEW YORK 10007

DEAR ROBERT:

AS YOQU REQUESTED DURI NG YOUR JULY 15, 1982, MEETI NG W TH ANCHONY FARRO OF THIS DI VI SION, VWE HAVE REVI EVED
YOUR GENERAL CONCEPT FOR THE FI NAL REMEDI AN ACTI ON PLAN FOR THE LI PARI LANDFI LL. ACCCRDI NG TO YOUR
REPRESENTATI ON TO MR FARRO, EPA' S CONCEPTUAL PLAN | NCLUDES:

1) THE CONSTRUCTI ON OF A 360 DECREE CUTCFF WALL W TH CLAY CAP OVER 16 ACRES ( THE ENCLOSED AREA WOULD | NCLUDE
THE SI X ACRE LANDFI LL AND THE 10 ACRE CONTAM NATED AREA BETWEEN THE LANDFI LL AND CHESTNUT BRANCH).

2) THE | NSTALLATI ON OF GROUNDWATER COLLECTI ON VEELLS (LOCATED BOTH W TH N THE CONTAM NATED ZONE AND THE WASTE
BCDY | TSELF) .

3) THE TRANSPORT OF CONTAM NATED GROUNDWATER, COLLECTED UNDER #2 ABOVE AFTER PRI MARY TREATMENT ON SITE I F
NECESSARY, TO A PUBLI C OANED TREATMENT WORKS (POTW FOR FI NAL TREATMENT AND DI SCHARGE.

AFTER REQUESTI NG THE REVI EWCF TH S PLAN BY THE APPRCPRI ATE, | NTERESTED DI VI SI ONS W THI N THE DEPARTMENT, |
CAN REPCRT TO YQU THAT THE DEPARTMENT IS I N GENERAL AGREEMENT W TH THE CONCEPTUAL PLAN STATED ABOVE;

PROVI DED, OF COURSE, THE POTW I NVOLVED | S SATI SFI ED THAT I T HAS THE CAPACI TY TO RECEI VE AND SATI SFACTCRI LY
TREAT, AS NECESSARY, THE CONTAM NATED GROUNDWATER TRANSPCRTED TO | T UNDER | TEM #3 ABOVE. CONSEQUENTLY, |F WE
FIND THAT THE POTWIS NOT A SATI SFACTOCRY TREATMENT FACI LI TY FOR THE CONTAM NATED GROUNDWATER, ANOTHER
TREATMENT METHOD W LL BE UTI LI ZED.

AS YOU KNOW WE EXPECT TO EXECUTE A SUPERFUND AGREEMENT TO | MPLEMENT TH S REMEDI AL ACTI ON BY M D- AUGUST.
RECENT DI SCUSSI ONS BETWEEN DEP AND EPA HAVE CONVI NCED ME THAT THI S IS ALSO YOUR AGENCY' S I NTENTION. | AM
CONFI DENT THAT, W TH CONTI NUED COOPERATI ON, WE CAN REFI NE TH' S CONCEPTUAL PLAN | NTO A DETAI LED REMEDI AL
ACTI ON EXPEDI TlI QUSLY AND ACCOWPLI SH QUR GOAL.

SI NCERELY

JACK STANTON
DI RECTCR

EJS
CC. TYLER, ASST. COWM SSI ONER
VERNAM

FARRO

MACK

KI NG

MoA~0



ATTACHVENT C

360 DEGREE CUTOFF WALL W TH CLAY CAP {SI XTEEN (16) ACRES}; COLLECT WTH VELLS; TREAT AT POTW

PHASE |

DEFLECTI OV ENCAPS LATI ON SYSTEM

A 360 DEGREE CUTCFF WALL W TH CLAY CAP OVER THE LANDFI LL AREA (6- ACRES) AND THE CONTAM NATED AREA (10- ACRAS)
BETWEEN THE LANDFI LL AND CHESTNUT BRANCH TO | SOLATE THE SOURCE OF LEACHATE AS PROPCSED | N THE WRI GHT REPORT

(NOVEMBER 1980) | NVOLVES:

1 I NSTALLATI ON CF AN | MPERVEABLE SLURRY WALL AROUND THE ENTI RE AFFECTED 16- ACRE AREA, AND

1 I NSTALLATI ON CF AN | MPERVEABLE CAP OVER THE 16- ACRE AREA.

360 DEGREE CUTCOFF WALL OVER 16- ACRES AREA. A 360 SLURRY WALL AS SHOMW IN FIGURE 1 WLL COVPLETELY | SOLATE

THE ENTI RE AREA (16- ACRES) FROM THE GROUNDWATER FLOW SYSTEM  THE CUTOFF WALL WOULD BE | NSTALLED VERTI CALLY

FROM THE GROUND SURFACE DOAMNWARD TO A LOCATION 2 TO 3 FEET | NTO THE KI RKWOOD CLAY. | T WAS ESTI MATED THAT AN
AVERAGE SLURRY WALL DEPTH OF 30 FEET WOULD BE REQUI RED THROUGHOUT MOST OF THE AFFECTED AREA, WTH AS MJUCH AS
50 FEET I N DEPTH ALONG WESTERN PERI METER OF THE DI SPOSAL AREA.  THE SLURRY TRENCH WOULD BE | NSTALLED TO

ACH EVE A MAXI MUM PERMVEABI LITY OF 1.0 X 10-7 TO 1.0 X 10-8 CENTI METERS PER SECOND.

BENTONI TE CLAY CAP OVER THE LANDFI LL. A BENTONI TE CLAY CAP OVER THE ENTI RE AREA (16-ACRES) WLL M NM ZE

I NFI LTRATI ON CF RAI NATER | NTO THE AREA. THE | NSTALLATI ON OF A CAP WOULD | NCLUDE REGRADI NG THE 16- ACRE AREA,
DI SKI NG BENTONI TE SG 40 AT 1.5 LB/ FT2, COVPACTI ON 12 | NCHES COVER AND SEEDI NG

PHASE | |

COLLECTI ON SYSTEM

THE WELL DESIGN FOR THI S CPTION | S BASED ON THE FOLLOWN NG ASSUVPTI ON
1 THE CUTOFF WALL AND CLAY CAP COVPLETELY | SOLATE THE SYSTEM FROM GROUND WATER AND SURFACE RECHARGE; AND

1 THE CUTOFF WALL | S ABLE TO W THSTAND A SI GNI FI CANT GRADI ENT BETWEEN THE GROUND- WATER SYSTEM AND THE
ENCLCSED AREA, VWHI CH | S SUBJECT TO PUMPI NG

THE WELL FI ELD NEEDED TO REMOVE THE CONTAM NATED GROUND WATER FROM W THI N THE 16 ACRE ENCLCSED AREA | S
LOCATED THRQUGHOUT THE WASTE AND PLUME AREAS.

TEN WELLS, SPACED AS SHOM IN FI GURE 1 COULD THECRETI CALLY REMOVE ALL OF THE ENCLOSED GRCUND WATER WTHIN 1
YEAR  THI S ASSUMES A PUWPI NG RATE OF 10 GPM WELL CONTI NUQUSLY. SINCE THERE |'S NO RECHARGE, HOWEVER, THE
VWELLS WLL DEWATER BEFORE THE ENTI RE VOLUME CAN BE PUWPED QUT. | T WLL BE NECESSARY, AT SOVE PO NT TO REDUCE
THE PUVPI NG RATE AND NAI NTAI N MAXIMUM YI ELD. THE ABILITY TO REMOVE ALL CONTAM NATED FLUI D AND THE ASSCCI ATED
PUMPI NG TI ME NEEDED ARE EXPONENTI AL FUNCTIONS. | T WLL BE COST- EFFECTI VE TO REMOVE ONLY A PORTI ON OF THE
TOTAL FLU D VOLUME, PERHAPS 80% BASED ON TH S, THE FOLLOW NG PUWPI NG RATES ARE SUGGESTED:

FI RST YEAR ALL VELLS @10 GPM WELL UNTIL DRAVDOM |'S NEAR MAXI MUM  ( ESTI MATE 6- 8 MONTHS)

REDUCE ALL WELLS AS NEEDED TO NMAI NTAIN MAXI MUM YI ELD. (2-3 GPM OR LESS)

SECOND YEAR: CONTI NUE PUMPI NG AT REDUCED RATES UNTI L A SATI SFACTOCRY AMOUNT CF FLU D HAS BEEN REMOVED.

AT 10 GPM VELL FOR 6 MONTHS AND 3 GPM WELL FOR AN ADDI TI ONAL YEAR, APPROXI MATELY 86% OF THE CONTAM NATED



FLU D WOULD BE RECOVERED.
TREATMENT SYSTEMS

THE COLLECTED LEACHATE |I'S CURRENTLY PLANNED TO BE RQUTED TO THE GLOUCESTER COUNTY UTI LI TI ES AUTHORI TY ( GCUA)
WASTEWATER TREATMENT PLANT. THIS IS A 16.5 M MOD FI ED CONTRACT STABI LI ZATI ON PLANT.  AVERAGE FLONG
CURRENTLY RUN AT APPROXI MATELY 14-14.5 McD WTH PEAK FLONS OF 18-19 MED (GCUA, MAY 18, 1981). THE PREDI CTED
LEACHATE PUWPI NG RATES ARE RELATI VELY LOW (28,000 - 144,000 GAL/DAY). THE HYDRAULI C CAPACI TY OF THE PLANT
AND THE COLLECTI ON SYSTEM ARE ADEQUATE FOR TREATMENT OF THE LEACHATE. THE MAIN TRUNK LINE IS DESI GNED FOR
24.1 M3D. |IN ADDITION, GCUA | S PLANNI NG TO EXPAND PLANT CAPACI TY I N THE NEAR FUTURE (GCUA, MAY 17, 1981).
OPERATI ONAL PARAMETARS AND PERFORVANCE DATA FOR THE GCUA ARE SUMVARI ZED I N TABLE 3-6. A SEVER LINE TIE-IN
ACRCOSS CHESTNUT BRANCH WOULD BE NECESSARY.

APPROXI MATELY 10-12% OF THE WASTEWATER FLOW AT GCUA | S FROM | NDUSTRI AL CONTRI BUTI ON W TH 8% CONTRI BUTED BY
SHELL CHEM CAL COVPANY ( GCUA, MAY 18, 1981). PRELIM NARY CONTACTS WTH THE PLANT GENERAL MANAGER AND
OPERATI ONS MANAGER | NDI CATE THAT THE PLANT CAN HANDLE TH S WASTE STREAM HOWMNEVER, GCUA WLL REQUI RE A
CERTI FI ED LABCRATCRY REPORT CHARACTERI ZI NG THE LEACHATE AND W LL PERFORM THEI R OAN LABORATCORY TESTS TO
DETERM NE THE POTENTI AL EFFECTS OF THE WASTES ON THE PLANT.

THE PREDI CTED PERFORVANCE COF THE GCUA PLANT | N TREATI NG LI PARI LEACHATE | S PRESENTED I N TABLE 3-7. | NFLUENT
CONCENTRATI ONS ARE BASED ON COMVBI NI NG THE GCUA AVERACGE FLOW CF 14.5 MED W TH THE PREDI CTED H GH LEACHATE
PUMPI NG RATE. REMOVAL EFFI Cl ENCI ES WERE ESTI MATED FROM PLANT DATA FOR THE CONVENTI ONAL POLLUTANTS AND A

REVI EW CF THE LI TERATURE FOR ORGANI C SPECI ES. A FULL SCALE TREATABI LI TY STUDY | S CURRENTLY UNDERWAY TO ASSURE
THE COVPATI BI LI TY OF THE LEACHATE TO THE TREATMENT SYSTEM



